Polio Epic Welcome Packet
1. Polio Epic Membership Brochure
2. PHI (Post Polio Health International) Membership Brochure
3. Introduction Letter
4. Polio Epic History
5. PPS 101
6. PPS in 2 minutes
7. The Battle Continues
8. PPS Fact Sheet
9. Pain Relief
10. Anesthesia Update
11. Information to give to Anesthesiologist
12. Summary of Anesthesiology
13. Exercise Guidelines
14. Exercise Information
15. Breathing Issues
16. Polio Feet and Hypoglycemic Diet
17. SSDI POMS for PPS
(Social Security Disability Program Guide for Post Polio Sequelae)

Thank you for your interest in Polio Epic, Post-Polio Support Group. Enclosed you will find our“informational Packet” which we hope will be of interest to you.
Polio Epic serves about 300 members most of who live in Arizona. We also network with many
other polio support groups throughout the United States and many foreign countries. Our
group meets monthly at Encompass Health Care at 2850 N. Wyatt Drive, Tucson. We meet the
2nd Saturday of Each month, with the exception of July, August and December.
Dates and times announced in our newsletters and our website at www.polioepic.org. These
programs are on varied subjects of interest to the polio community. They include
guest speakers, demonstrations, videos and slide presentations. A short business meeting
follows the program with time allotted for questions, sharing of experiences and social
interaction among the members.
We also publish a newsletter containing information pertinent to polio survivors. In addition
to information on meeting dates and times, the newsletter contains articles from medical
publications and other sources dealing with polio and post-polio syndrome. You can also
access our website at www.polioepic.org to read and review our newsletters.
We would welcome your membership. To become a member of our organization, Polio Epic, Inc.
and receive our newsletter, please remit $10.00 annual dues and the completed registration
form in our brochure. Payments should be made payable to “POLIO EPIC” and mailed to the
address at the top of this page. Dues help defray the costs of maintaining our support
services.
We encourage you to come to our meetings and meet some of our other members. We are
sure that you will benefit from the information and the sharing that takes place. We welcome
you and look forward to getting to know you.

POLIO EPIC, INC.
Board of Directors
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HISTORY OF POLIO EPIC
Polio Epic is a non-profit self-help organization formed in 1985. Membership includes polio
survivors, families, health care professionals and community leaders. Polio Epic provides a monthly
support group with education opportunities, a bi-monthly newsletter, a library of polio/Post-Polio
related literature, media and a web site with valuable links to other polio related sites.

Although somewhat smaller after 30 years, this group continues to serve over 500 individuals and
organizations across the country. There are close to 300 official members from Arizona and across
the Nation. From this membership approximately 20-35 members, including the Executive Board,
meet monthly to work toward fulfillment of Polio Epic’s mission. This mission is to provide
education, support and community connections that will empower members with the skill and tools
required to make the adjustments necessary for a life of dignity and inter-dependence.

There are no salaried positions in Polio Epic. The development of goals, action plans and the work
itself is accomplished by the membership of this organization. Through the Executive Health
Board’s connections with Mark of Dimes, Encompass Health Care, Rotary International and PostPolio Health International; Polio Epic has developed educational materials for polio survivors and
healthcare professionals. One major contribution is a “new member” packet for polio survivors and
their families, physicians, therapists, medical students and pharmacists that is regularly revised to
remain current and useful for all involved. The Executive Board applied for, and was awarded, grant
money to assist in the development of these materials and to attend other educational opportunities.
Polio Epic has participated in local Health Fairs along with conferences at Salk Institute, and PostPolio Health International in St. Louis. Donations and grant money of nearly $4,000 were received in
2015 to go forward the on-going work of education groups mentioned above. Members also pay an
annual membership of $10. Several times a year one-time awards of $500 are given from the
Wadleigh Fund to individual members for the purchase of specialist equipment to maintain
independence of those polio survivors. This fund was made possible by a bequest received several
years ago from Frank Wadleigh, a long-time Polio Epic member who wanted to provide short-term
financial support to local members.

Most of the members of Polio Epic and its executive board are polio survivors currently dealing with
the constant pain, fatigue and muscle loss due to Post-Polio syndrome. This syndrome occurs 10-40
years after the recovery from the initial polio. Most of these individuals are also over the age of 65,
facing the common concerns of aging. These are the same individuals that volunteer their time to
listen to the struggles of others and to help members find the services they need. They also work to
educate families and community professionals on the ways to assist polio survivors.

Recently the serious international issue of immunizations prompted Polio Epic to hold a gathering on
April 11, 2015 to recognize 60 years since the Salk Vaccine and to promote the need for vaccines in
our country. Polio has not been eradicated in our country. Only polio survivors and health
professionals seem to know this. It is a serious worldwide concern. Three years ago, polio cases
around the world were at the lowest level in history. Those hopes have been clouded by outbreaks in
Kenya, Somalia, Yemen and Papua New Guinea. The worry about immunity gaps is serious. The
global campaign for eradication continues and is just as necessary in this country because of world
travelers and the decline in the U.S. families immunizing their children. The virus is demonstrating a
dogged resilience and it will take enormous determination and hard work to extinguish it. Because of
this, Polio Epic continues to support the Rotary on its’ activities of “Eradication to Rehabilitation”, an
action group dealing with immunization efforts and ways to help polio survivors who have Post-Polio
syndrome.

Thirty years have passed since five Tucson callers made contact with Dr. Lauro Halstead who was
speaking about Post-Polio syndrome on a local Channel 9 television program on night. It was the
beginning of what was to become a strong and last community effort to support and education
hundreds of individuals, not only in Arizona, but around the world. Two of those individuals are still
active members of Polio Epic, working tirelessly on the Executive Board.

Recently, approximately 80 members of the Phoenix support, group, Polio Echo, moved under Polio
Epic, Inc. Polio Echo officially closed their doors and are now part of Polio Epic. That means that
Polio Epic is the only polio/Post-Polio related support group in Arizona. Polio Epic Members have
clearly set an example for the community of what it means to “see the possibilities” and to
demonstrate to others that when the desire is there, one person can always make a difference in the
lives of many.

Written by Polio Epic Board Member, Karla Carr 2015 – Revised 2018

POST–POLIO
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WHAT YOU NEED TO KNOW
1. DID YOU HAVE POLIO?

5. WHAT CAN BE DONE?

•
•
•
•
•
•

To PREVENT new symptoms from occurring
• Awareness of type “A” behavior
• Plan frequent rest periods
• Pace daily activities
• Limit exposure to cold
• Increase protein and decrease added sugars in diet.
• Gentle exercise program as prescribed by a
professional familiar with PPS
To PRESERVE remaining strength
• Conserve energy, “Conserve to Preserve”
• Stop overusing and abusing
• Be active, but STOP short of fatigue and pain
• Use assistive devices (braces, canes, wheelchairs etc.)
• Use quality nutritional supplements as advised by a
nutritionist
• Control your weight
• Maintain a positive attitude
• Join a post-polio support group

Spinal tap?
Unexplained fever?
Flu like symptoms?
Paralysis?
Severe neck pain and/or headache?
A disease that severely affected the nervous and
muscular systems?

2. WHAT IS POST-POLIO SYNDROME?
(PPS) (late effects of polio)
TRUTHS:
• A secondary condition to having had polio
• New symptoms approximately 10-40 years after
recovery from polio
• Not everyone who had polio develops PPS
• Other conditions have been ruled out including
normal aging
MYTHS:
• It doesn’t exist
• The virus has returned
• You can’t do anything about it
• Everyone gets the same symptoms
• PPS is life threatening
• All polio survivors have atrophied limbs

3. WHAT CAUSES POST-POLIO
SYNDROME? (PPS)
•
•
•
•

Decades of “overuse and abuse” of the body
Polio damaged the nervous system, including the
brain
Motor neurons, that move muscles, weakened by
polio are beginning to fail
Triggered by a trauma (surgery, accident,
immobilization, death of a loved one, etc.)

4. WHAT ARE SOME OF THE
SYMPTOMS/SIGNS OF PPS?
•
•
•
•
•
•
•
•
•
•

Unaccustomed fatigue – either rapid muscle tiring or
feeling of total body exhaustion
New weakness in muscles – both those originally
affected and those unaffected by the virus
Pain/burning sensations in muscle and/or joints
Breathing difficulties and/or sleep problems
Swallowing problems
Functional decline
Depression and/or anxiety
Weakness and muscle atrophy
Muscle spasms, twitching and tingling
Nerve compression problems, (carpal tunnel,
tendonitis, etc.)

6. WHAT ABOUT BREATHING
PROBLEMS?
Polio survivors may experience new breathing problems;
the acute polio affected breathing muscles, such as the
diaphragm and rib muscles, not the lungs.
SYMPTOMS:
• The need to sleep sitting up
• Insomnia
• Morning headaches
• Excessive daytime fatigue/sleepiness
• Night sweats, interrupted sleep and/or bad dreams
• Unproductive cough and increase in respiratory
infections
APPROPRIATE ACTIONS:
• See your Healthcare provider and/or a pulmonologist
for pulmonary function test.
• Appropriate treatment may be assisted ventilation;
• Be wary of oxygen therapy if your lungs are not
damaged
• A Tracheostomy may be appropriate in a limited
number of cases.
• Possible need for sleep study

7. WHAT TO DO WHEN SURGERY IS
REQUIRED.
•
•
•
•

Talk to your healthcare provider about the planned
procedure and Post-Polio concerns
Set up a consultation with the anesthesiologist during
the pre-admission process about concerns with postpolio and curare types of anesthesia
Review your previous medication reactions with
surgeon
Assess with Healthcare provider your need for inpatient vs. out-patient surgery:
➢ Body positioning during procedure

➢ Cold intolerance
➢ Additional post-operative recovery time may be
required
➢ Additional anesthesia and/or pain medicine may be
required
➢ Assess level of fatigue to determine your ability to
tolerate out-patient or in-patient procedures
8.

WHAT TO DO ABOUT PAIN?
Tips that have worked

•
•
•
•

Use moist heat and/or ice packs to the painful area
Get light massages
Try warm water therapy
Get tested for sleeping and/or breathing problems
Use assistive and adaptive aids, as necessary to
reduce stress to muscles and joints
Check into need for anti-depressant prescription
drugs
Use pain medication as prescribed by your
Healthcare provider (Ibuprofen, Celebrex, Vicodin,
Percocet, MSContin, etc.)
Try alternative type treatments (acupuncture, yoga,
myofascial release, Reiki, Watsu, etc.)

•
•
•

9. WHAT ABOUT MEDICATION?

•
•

It is your responsibility to know all your
prescriptions, over-the-counter (OTC) drugs, and
supplements. Inform your health care provider with:
➢ Name
➢ Purpose
➢ Dosage
➢Interaction with other medications
➢ Side effects and risks
➢ Previous medication reactions
Change your lifestyle before turning to pain
medications
Avoid stimulants that cause increased fatigue

•

From journal, make a list of questions and concerns
to present to your Healthcare provider

DURING the visit with your Healthcare Provider
• Describe all current symptoms and when/how they
have changed over time
• Be specific about what you need
• Avoid giving “Yes” and “No” answers
• Describe HOW: (i.e. much, long, in what way). (“I
can climb 3 steps in 5 minutes with assistance.”)
• Clarify what you hear by asking, “Did you say…?”
• Bring written post-polio information
• Build a relationship with your Healthcare provider
• REMEMBER, some symptoms are not PPS related,
(normal aging, heart disease, diabetes, etc.)
AFTER your Health care provider’s visit
•
Request copies of all reports and test results
•
Call if you have further questions

12. DID YOU KNOW?
• People still get polio
• There are Post-polio Clinics and support groups all
over the world: many resources are available
• Rotary International goals are to:
1. Eradicate polio worldwide
2. Develop programs to assist polio survivors
• Polio survivors are likely to develop post-polio
symptoms
• “No Pain – No Gain” DOES NOT apply to postpolio syndrome

13. WHERE DO YOU FIND MORE
INFORMATION?
•

Polio Epic, Inc.
P.O. Box 17556
Tucson, AZ 85731-7556
www.polioepic.org

•

Post-Polio Health International (PHI)
Including
International Ventilator Users Network (IVUN)
St. Louis, MO
(314) 534-0475
www.post-polio.org

10. HOW IS PPS DIAGNOSED?
Having a Healthcare provider exclude all other
possible causes for new symptoms, (normal aging,
ALS, MS, MD, Guillain-Barre, etc.)

11. HOW TO COMMUNICATE WITH
YOUR HEALTHCARE PROVIDER?
BEFORE you visit your Healthcare provider
•
Keep a journal of progression of symptoms, making
simple entries concerning:
➢ Daily living
➢ Physical
➢ Emotional
➢ Time of day most affected
➢ Positive and negative changes
• Note current symptoms, (tiredness, fatigue,
exhaustion, etc.)

TAKE CHARGE OF YOUR MEDICAL CARE. YOU KNOW YOUR OWN BODY BEST!

© Polio Epic, Inc. 2007

Permission to copy with credit given to Polio Epic, Inc. of Arizona
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PPS in under two minutes

CONSTANCE INGRAM c 1992

Have you tried to explain Post Polio Syndrome to a
friend or relative? Maybe half-way through you
notice them nodding off?
Try this two-minute drill.
Our brain communicates with our muscles through the nerves. Polio destroys those nerve
cells causing our muscles to die. The beautiful thing about nerves is that they help each
other When one goes down others help out, so a person can lose many nerve cells and not
experience much dysfunction. Most Polio survivors have been living in this state of fewer
nerve cells for years. If they were very young when they contracted Polio, they may have
grown up thinking this was normal. All people's nerve cells die off with age. For the
normal person, having many nerve cells, this is not a problem. For those of us that have
been living with a reduced number of nerve cells, this can result in a variety of symptoms
including weakness, fatigue and pain, to name just a few.
Some Examples:
Polio stuff or PPS stuff, or you know what I mean: Polio folks get up in the morning, too
tired, moving slow, and have spaghetti for breakfast so they can take their medicine.
Polio folks have a "piano player mind" -- doesn't shut off when you need to rest the most
-- sugar does shuts the body down, and revs the mind up.
Polio folks are often misunderstood. What comes out of the mouth is sometimes said
faster (or slower) and does not keep up with the brain. We know what we want to say but
have one heck of a time getting it out.
Polio folks have eyes that focus sometimes, and sometimes not. They can miss an entire
chapter in the book they are reading, and hope they signed a contract right, if they could
read it in the first place. Eyes twitching, usually indicates they are on circuit overload.
Polio folks, largely Type A's, are definitely driven beyond realization that they hit the
Polio wall sometime back but didn't even notice. They say they will pace, will stop soon
and lie down. Sometimes they do lie down, and then all of a sudden are up and at it again,
not even thinking that they
made a "deal" to go rest. The scrolling piano player mind again, wouldn't shut off long
enough to allow them to rest in the first place.
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PPS folks are successful people who drove themselves hard for those successes. Three
times harder than the average "normal" person.
Polio folks are afraid of imposing on others, would rather do it themselves than dare to
ask for any help. Tote that barge, lift that bale, even in the laps in their wheelchairs. “No,
I’m fine, I can do it" -- more Type A.
Polio folks can be starving, and then after eating, feel sick. Soft muscle, any soft muscle
can be affected by PPS. Eating too fast may be a key.
Polio folks have heartburn, lots of us have hiatal hernias,
Polio folks, or lots of them, have high blood pressure.
Polio folks often get the "oh, but you look like a million" -- it is downright impossible to
explain this.
Polio folks often have allergies, you can tell by the Kleenexes in the car, in the kitchen,
by the bed, by the sofa, and the ones still sticking out of the nose.
Polio folks have itchy ears, hence the mad dash for a Bobbie pin to help alleviate the
wild-itch, symptomatic nerve system?? Some PPS doctors say.
PPS folks have a thermostat problem, body temperature low, legs frozen to the ground,
top half burning up and sweats -- menopause may be excluded here.
PPS folks have a real thing with sensitivity - cold or hot, or feelings hurt, emotions on
high.
Polio folks sometimes have a startle reflex problem. You can tell this easily the next time
they are startled from a piece of lint floating in the air, and they have landed in the arms
or lap of a stranger
A PPSer may never have originally known anyone else with Polio, but when PPS hits it is
critical for them to find a true peer group for support and to gather the knowledge that the
ones that started with PPS earlier have already gathered, sorted through and found to be
accurate and helpful.
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The Battle Continues - Date: 2012/08/14 (Rev: 2016/12/05) • Wendy Taormina-Weiss - Disabled World

•

•

•

•

People who experience disability for the first time undergo stress; cope with life transitions, value changes,
and experience disability issues across their life spans. From a sociological perspective, people who
experience disability for the first time also have to deal with the role of family, cross-cultural issues and
adjustments, the consequences of negative demeanor's towards people with disabilities as a whole, and the
roles of professionals who work to assist them with adjusting. Their system of life and living has changed in
many different ways, meaning they must endure a process of adjustment and self-evaluation.
The experience of an injury that leads to a psychological or physical disability is similar to enduring a
mourning process and might be equated to the loss of a loved one; for example. The mourning process can
involve adjustment to the disability the person experiences and may be divided into a series of four stages or
tasks - shock, denial, anger/depression, and adjustment/acceptance. The stages are expected, yet are not
orderly or neat. People with new forms of disabilities go through these stages at their own paces and might
skip whole stages entirely. A difficulty exists when the person has trouble with resolving one of the stages or
becomes, 'stuck.' When this happens, further progress towards adjustment and acceptance is hindered.
New Disability Experience and Psychological Intervention
Psychological intervention can help a person with a new form of disability to progress through the stages of
disability and assist them with resolving any difficulties they may experience along the way. The result can
be an increase in the person's self-esteem and confidence. Cognitive Behavioral Therapy (CBT) is something
that may be used to help with assumptions the person might have concerning their appearance or bodily
function.
Cognitive approaches through this form of therapy provide a modality for focusing on core issues in the
process of adjustment, helping to reduce the person's tendency to magnify risks related to new activities, as
well as helping to change any belief systems the person may have that impede adjustment. The amount of
time a person with a new form of disability might spend pursuing CBT depends upon the type of disability
they experience and the coping ability of the person.
Stages of Adjusting to a New Form of Disability
The stages of adjusting to a new form of disability include four basic ones. These stages include shock,
denial, anger/depression, and adjustment/acceptance. People progress through these stages at their own pace.
Shock:
Shock involves a state of both emotional and physical numbness that can last from a few hours to several
days.
Denial:
Denial may last anywhere from three weeks to two months and is a defense mechanism that allows the
implications of the new disability the person has experienced to be gradually introduced. Denial only
becomes an issue when it interferes with the person's life, forms of treatment, or rehabilitation efforts.
Anger/Depression:
Anger and depression are reactions to loss and the person's change in social treatment and status. The person
may experience a number of different emotions during this stage and grieve for the changes in their body
image, function, loss of future expectations, or former satisfaction based upon any function that has been lost.
Adjustment/Acceptance:
The stage of adjustment and acceptance does not necessarily mean the person is happy about the disability
they now experience, although it does allow for the relinquishment of any false hopes, as well as the
successful adaptation of new roles based upon realistic potentials and limitations. The person might benefit
from interactions with others who experience forms of disabilities, and becomes comfortable with who they
are.
Emotional aspects associated with a new form of disability are many times a major factor in determining the
person's outcome and the benefits related to rehabilitative efforts. Effective psychological intervention is
beneficial where ensuring recovery from an injury that has caused a form of disability is concerned. Many
people experience more than four stages of adjustment to a physical disability; in fact - people
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might experience as many as twelve stages that include:
• Shock
• Mourning
• Externalized aggression
• Anxiety
• Depression
• Acknowledgment
• Bargaining
• Withdrawal
• Acceptance
• Denial
• Internalized anger
• Adjustment
People with Disabilities - You are Still Yourself
In every single way that matters, disability does not change a person. Instead, disability threatens concepts a
person has held about who they are. People bring to their disability whatever mix of beliefs, attitudes, talents,
charisma, fears, or social skills they have or have the capacity to develop. Who a person is impacts their
ability to adjust to disability.
One of the common questions people with disabilities are asked is, 'What can I do to help' Perhaps the first
thing someone can do is to understand that a person with a disability is the same person they were before
experiencing their form of disability. It is important not to treat them differently simply because they have a
form of disability. Do not expect them to be any weaker or stronger, and do not be surprised if they have
found new qualities within themselves that have not surfaced before.
The experience of a form of disability forces the issue of, 'finding one's self.' Some people take pride in the
things they learn about themselves through the experience of a form of disability. They appreciate the way
disability helps to define their values.
A number of psychological adjustments have little to do with the disability a person experiences; they are
issues everyone does. As an example, a person might be frustrated because they are having a hard time
finding someone to love and believe it is their form of disability that is the cause of the loneliness they feel.
The issue; however, is a part of many people's lives, whether they experience a form of disability or not. It is
important for people with disabilities to avoid making disability a scapegoat for issues that might very well
have appeared in their lives anyway.
For the majority of people with disabilities, disability does not define who they are; it is something they deal
with when it becomes necessary to do so. One person with a disability noted that the entire human race is
essentially disabled because we are unable to live together in peace, something that has always been so, and
will continue to be so in the future. The question then becomes, 'What is normal'
The Experience of a New Disability
The majority of people who are able-bodied imagine the experience of a form of disability to be much more
negative, and hard than it actually is. A person may have no concept of how someone functions with a
wheelchair; for example, and it might seem to them that life for a person who uses a wheelchair is completely
dependent and extremely difficult. The facts; however, are quite different.
When a person suddenly experiences a form of disability due to an injury or a diagnosis of a form of
degenerative disease, they bring their prior notions of disabilities to it. It is not surprising that a number of
people find themselves experiencing anger, depression, fear, anxiety, and a deep sense of loss during the early
stages of their disability experience. Despite how well-adjusted, emotionally strong, or mature a person may
be, the experience of a new form of disability is an event that shakes many of a person's basic beliefs about
their life. A new form of disability also asks a person to draw upon their coping skills; ones they may have
never needed before.
A person's experience with a new form of disability may be marked by fatigue, negative emotions, a sense of
powerlessness, or confusion. It is important to remember that there is also the chance to experience
confidence and hope as they witness new abilities to cope with what is often a challenging situation. The
majority of people who experience a new form of disability adjust in ways they never believed possible. With
positive social support from family members, friends, and society at large the vast majority of people who
experience a new form of disability do adjust.
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Post-Polio Syndrome Fact Sheet

What is Post-Polio syndrome?
Polio, or poliomyelitis, is an infectious viral disease that can strike at any age and affects a person's nervous
system. Between the late 1940s and early 1950s, polio crippled around 35,000 people each year in the
United States alone, making it one of the most feared diseases of the twentieth century.
The polio vaccine was first introduced in 1955; its use since then has eradicated polio from the United
States. The World Health Organization reports polio cases have decreased by more than 99 percent since
1988, from an estimated 350,000 cases then, to 1,352 reported cases in 2010. As a result of the global effort
to eradicate the disease, only three countries (Afghanistan, Nigeria, and Pakistan) remain polio-endemic as
of February 2012, down from more than 125 in 1988.
Post-Polio syndrome (PPS) is a condition that affects polio survivors’ years after recovery from an initial
acute attack of the poliomyelitis virus. Most often, polio survivors start to experience gradual new
weakening in muscles that were previously affected by the polio infection. The most common symptoms
include slowly progressive muscle weakness, fatigue (both generalized and muscular), and a gradual
decrease in the size of muscles (muscle atrophy). Pain from joint degeneration and increasing skeletal
deformities such as scoliosis (curvature of the spine) is common and may precede the weakness and muscle
atrophy. Some individuals experience only minor symptoms while others develop visible muscle weakness
and atrophy.
Post-Polio syndrome is rarely life-threatening, but the symptoms can significantly interfere with an
individual's ability to function independently. Respiratory muscle weakness, for instance, can result in
trouble with proper breathing, affecting daytime functions and sleep. Weakness in swallowing muscles can
result in aspiration of food and liquids into the lungs and lead to pneumonia.
Who is at risk?
While polio is a contagious disease, PPS cannot be caught from others having the disorder. Only a polio
survivor can develop PPS.
The severity of weakness and disability after recovery from poliomyelitis tends to predict the relative risk of
developing PPS. Individuals who had minimal symptoms from the original illness are more likely to
experience only mild PPS symptoms. A person who was more acutely affected by the polio virus and who
attained a greater recovery may experience a more severe case of PPS, with greater loss of muscle function
and more severe fatigue.
The exact incidence and prevalence of PPS is unknown. The U.S. National Health Interview Survey in 1987
contained specific questions for persons given the diagnosis of poliomyelitis with or without paralysis. No
survey since then has addressed the question. Results published in 1994-1995 estimated there were about 1
million polio survivors in the U.S., with 443,000 reporting to have had paralytic polio. Accurate statistics do
not exist today, as a percentage of polio survivors have died and new cases have been
diagnosed. Researchers estimate that the condition affects 25 to 40 percent of polio survivors.
What causes PPS?
The cause of PPS is unknown but experts have offered several theories to explain the phenomenon—
ranging from the fatigue of overworked nerve cells to possible brain damage from a viral infection to a
combination of mechanisms. The new weakness of PPS appears to be related to the degeneration of
individual nerve terminals in the motor units. A motor unit is formed by a nerve cell (or motor neuron) in
the spinal cord or brain stem and the muscle fibers it activates. The polio virus attacks specific neurons in
the brain stem and spinal cord. In an effort to compensate for the loss of these motor neurons, surviving
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cells sprout new nerve-end terminals and connect with other muscle fibers. These new connections may
result in recovery of movement and gradual gain in power in the affected limbs.
Years of high use of these recovered but overly extended motor units add stress to the motor neurons,
which over time lose the ability to maintain the increased work demands. This results in the slow
deterioration of the neurons, which leads to loss of muscle strength. Restoration of nerve function may
occur in some fibers a second time, but eventually nerve terminals malfunction and permanent weakness
occurs. This hypothesis explains why PPS occurs after a delay and has a slow and progressive course.
Through years of studies, scientists at the National Institute of Neurological Disorders and Stroke (NINDS)
and at other institutions have shown that the weakness of PPS progresses very slowly. It is marked by
periods of relative stability, interspersed with periods of decline.
How is PPS diagnosed?
The diagnosis of PPS relies nearly entirely on clinical information. There are no laboratory tests specific for
this condition and symptoms vary greatly among individuals. Physicians diagnose PPS after completing a
comprehensive medical history and physical examination, and by excluding other disorders that could
explain the symptoms.
Physicians look for the following criteria when diagnosing PPS:
• Prior paralytic poliomyelitis with evidence of motor neuron loss. This is confirmed by history of the
acute paralytic illness, signs of residual weakness and atrophy of muscles on neuromuscular
examination, and signs of motor neuron loss on electromyography (EMG). Rarely, people had subtle
paralytic polio where there was no obvious deficit. In such cases, prior polio should be confirmed with
an EMG study rather than a reported history of nonparalytic polio.
• A period of partial or complete functional recovery after acute paralytic poliomyelitis , followed by an
interval (usually 15 years or more) of stable neuromuscular function.
•

Slowly progressive and persistent new muscle weakness or decreased endurance, with or without
generalized fatigue, muscle atrophy, or muscle and joint pain. Onset may at times follow trauma,

surgery, or a period of inactivity, and can appear to be sudden. Less commonly, symptoms attributed
to PPS include new problems with breathing or swallowing.
• Symptoms that persist for at least a year.
• Exclusion of other neuromuscular, medical, and skeletal abnormalities as causes of symptoms.
PPS may be difficult to diagnose in some people because other medical conditions can complicate the
evaluation. Depression, for example, is associated with fatigue and can be misinterpreted as PPS. A
number of conditions may cause problems in persons with polio that are not due to additional loss of motor
neuron function. For example, shoulder osteoarthritis from walking with crutches, a chronic rotator cuff
tear leading to pain and disuse weakness, or progressive scoliosis causing breathing insufficiency can occur
years after polio but are not indicators of PPS.
Polio survivors with new symptoms resembling PPS should consider seeking treatment from a physician
trained in neuromuscular disorders. It is important to clearly establish the origin and potential causes for
declining strength and to assess progression of weakness not explained by other health
problems. Magnetic resonance imaging (MRI) and computed tomography (CT) of the spinal cord,
electrophysiological studies, and other tests are frequently used to investigate the course of decline in
muscle strength and exclude other diseases that could be causing or contributing to the new progressive
symptoms. A muscle biopsy or a spinal fluid analysis can be used to exclude other, possibly treatable,
conditions that mimic PPS. Polio survivors may acquire other illnesses and should always have regular
check-ups and preventive diagnostic tests. However, there is no diagnostic test for PPS, nor is there one
that can identify which polio survivors are at greatest risk.
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How is PPS treated?
There are currently no effective pharmaceutical treatments that can stop deterioration or reverse the
deficits caused by the syndrome itself. However, a number of controlled studies have demonstrated that
non-fatiguing exercises may improve muscle strength and reduce tiredness. Most of the clinical trials in
PPS have focused on finding safe therapies that could reduce symptoms and improve quality of life.
Researchers at the National Institutes of Health (NIH) have tried treating persons having PPS with high
doses of the steroid prednisone and demonstrated a mild improvement in their condition, but the results
were not statistically significant. Also, the side effects from the treatment outweighed benefits, leading
researchers to conclude that prednisone should not be used to treat PPS.
Preliminary studies indicate that intravenous immunoglobulin may reduce pain and increase quality of life
in Post-Polio survivors.
A small trial to treat fatigue using lamotrigine (an anticonvulsant drug) showed modest effect but this study
was limited and larger, more controlled studies with the drug were not conducted to validate the findings.
Although there are no effective treatments, there are recommended management strategies. Patients
should consider seeking medical advice from a physician experienced in treating neuromuscular
disorders. Patients should also consider judicious use of exercise, preferably under the supervision of an
experienced health professional. Physicians often advise patients on the use of mobility aids, ventilation
equipment, revising activities of daily living activities to avoid rapid muscle tiring and total body exhaustion,
and avoiding activities that cause pain or fatigue lasting more than 10 minutes. Most importantly, patients
should avoid the temptation to attribute all signs and symptoms to prior polio, thereby missing out on
important treatments for concurrent conditions.
Learning about PPS is important for polio survivors and their families. Managing PPS can involve lifestyle
changes. Support groups that encourage self-help, group participation, and positive action can be
helpful. Counseling may be needed to help individuals and families adjust to the late effects of
poliomyelitis. Experiencing new symptoms of weakness and using assistive devices may bring back
distressing memories of the original illness.
What is the role of exercise in the treatment of PPS?
Pain, weakness, and fatigue can result from the overuse of muscles and joints. These same symptoms also
can result from disuse of muscles and joints. This fact has caused a misunderstanding about whether to
encourage or discourage exercise for polio survivors or individuals with PPS.
Exercise is safe and effective when carefully prescribed and monitored by experienced health
professionals. Exercise is more likely to benefit those muscle groups that were least affected by
polio. Cardiopulmonary endurance training is usually more effective than strengthening exercises,
especially when activities are paced to allow for frequent breaks and strategies are used to conserve
energy. Heavy or intense resistive exercise and weight-lifting using polio-affected muscles may be
counterproductive, as this can further weaken rather than strengthen these muscles.
Exercise prescriptions should include
• the specific muscle groups to be included,
• the specific muscle groups to be excluded, and
• the type of exercise, together with frequency and duration.
Exercise should be reduced or discontinued if it causes additional weakness, excessive fatigue, or unduly
prolonged recovery time that is noted by either the individual with PPS or the professional monitoring the
exercise. As a general rule, no muscle should be exercised to the point of causing ache, fatigue, or
weakness.
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Can PPS be prevented?
Polio survivors often ask if there is a way to prevent the development of PPS. Presently, no intervention has
been found to stop the deterioration of surviving neurons. Physicians recommend that polio survivors get a
good night’s sleep, maintain a well-balanced diet, avoid unhealthy habits such as smoking and overeating,
and follow a prescribed exercise program. Lifestyle changes, such as weight control, the use of assistive
devices, and taking certain anti-inflammatory medications, may help with some of the symptoms of PPS.
What research is being done?
Scientists are working on a variety of investigations that may one day help individuals with PPS. Some basic
researchers are studying the behavior of motor neurons many years after a polio attack. Others are looking
at the mechanisms of fatigue and are trying to discover the roles played by the brain, spinal cord, peripheral
nerves, neuromuscular junction (the site where a nerve cell meets the muscle cell it helps activate), and
muscles.
Determining if there is an immunological link in PPS is also an area of interest. Researchers who discovered
inflammation around motor neurons or muscles are trying to find out what causes this immunological
response.
Where can I get more information?
BRAIN
Post-Polio Health International
P.O. Box 5801
4207 Lindell Blvd.
Bethesda, MD 20824
#110
800-352-9424
St. Louis, MO 63108-2930
http://www.ninds.nih.gov
info@post-polio.org
http://www.post-polio.org
Tel: 314-534-0475
Fax: 314-534-5070

"Post-Polio
Sheet", NINDS, Publication date May 2012. NIH Publication No. 12-4030
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PAIN RELIEF: Some tips from the collected wisdom of the Internet Polio Mail List – Tom Walters
Tom Walter is a polio survivor. Up until a few years ago, 30 years so on from recovering from Polio, he
walked unaided with only a slight limp, working and living a normal life. He didn’t even know any other
people with Polio. He now has difficulty swallowing and breathing. He spends most of his days in a
wheelchair or propped up in a bed. With his laptop computer he collects and dispenses advice and information
on Post-Polio Syndrome. Tom, or TominCal as he is known by on the internet, is highly regarded and respected
as a source of reliable information by the online Post-Polio community worldwide.
NUMERO UNO –“Lifestyle Adjustment” – the “sine qua non” without which none of the other tips or
aids seem to do much good. That means reducing physical exertion/activity AND mental stress to the
level of one’s current capabilities.
Dr. Jacqueline Perry, with over 40 years of experience at the Polio Clinic in Rancho Los Amigos medical
Center in Downey, California, USA; says that we should exercise normal (if any) muscles normally but not do
anything that causes PPS-affected muscles pain, weakness or fatigue that lasts more than 10 minutes. Assuming
the person has been thoroughly checked for other conditions that could mimic PPS symptoms and be treated –
and that any orthopedic anomalies that could be causing pain have been treated – here’s a partial list of some
tips that PPSers have reported seem to work for them, alone or in combination:
1.
2.
3.
4.
5.
6.
7.
8.

Moist heat applied to the painful area
Light massage to the painful area.
Ice packs applied to the painful area.
Chiropractic or osteopathic “adjustment” of neck/back/joints.
Acupuncture; and electro-acupuncture to the ear lobe (auricular)
Herbal dietary supplements such as ginger, pycnogenol, cayenne pepper.
Treatment of sleeping difficulties, i.e., insufficient amount of Stage IV sleep.
Treatment of breathing difficulties, i.e., insufficient amount of oxygen and or too much carbon dioxide,
especially during sleep.
9. Use of assistive and adaptive aids, as necessary, to reduce stress and strain to muscles and joints;
assuring that all body parts that require it, e.g., neck, head, back, shoulders, are properly supported at all
times.
10. For inflammation of muscles/joints – use of arthritis-type drugs: NSAIDS (Non steroidal AntiInflammatory Drugs). Over-the-counter types like Aspirin, Ketoprofen or prescription types like
Relafen, Voltaren and Naprosyn.
11. For “nerve” pain – use of antidepressant prescription drugs –
a. Elavil (ampitriptyline) – an anti-depressant of the tricyclic type – is the first choice in drug
therapy by some PPS specialist docs for those with PPS pain AND trouble sleeping, at dosages
less than would be used for clinical depression. But a lot of us don’t tolerate it well.
b. And for those (and also those who DON’T have sleeping problems), one of the SRUB class of
anti-depressants (Serotonin ReUptake Blockers) such as Zoloft or Paxil – also in smaller does
that would be used for clinical depression – may be of help.
c. A more recent addition to the medications that help with Nerve pain is Neurontin – generic name
of Gabapentin.
12. Occasional and/or careful use of muscle relaxants such as Quinine, Flexeril, Methocarbamol or
Skelaxin. Please be sure that you do not have breathing or respiratory issues that would be
compromised by these drugs.
13. Hormone Replacement Therapy, especially for post-menopausal, post-hysterectomy women and others
with lower than normal levels of estrogen, testosterone, thyroid, DHEA, melatonin.
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PAIN RELIEF
SOLUTIONS FOR OVERUSE AND DISUSE WEAKNESS

Changes and Strategies report by people, aging with Childhood onset Polio
PRIMARY CHANGES
Physical Fatigue

Pain

CONSEQUENCES
Decreased time on projects
Unable to multi-task
Mistakes made when on task too
long
Stopped and altered activities

Balance Problems

Falls – Fear of Falls

Decreased Dexterity

Do fewer complex activities that
require full range of motion

Decreased Muscular

Less Lifting
Decreased ability to clear lungs
with diaphragm
Decreased ability to push self in
chair or pull self up from toilet
Decreased desire to go out

Mental Fatigue

Temperature Shifts
SECONDARY CHANGES
Obesity

Altered Appearance
Fractures
Fewer sexual experiences
Isolation
Side effects from Medications
Emotional and Psychological
disturbances

CONSEQUENCES
Type 2 diabetes
Further decreased in strength
Further change in clothing style
Ulcers
Decreased desire to go out in
public
Decreased self-esteem
Hospitalizations, surgeries and
further mobility impairment
Marital conflict

STRATEGIES
Rest Breaks Planning and
Organization
Frequent breaks Postpone
important decisions
Massage, exercise, medications,
and assist devices
Assistive devices
Walking on even and Textured
flooring
Planning and knowing layout of
surroundings
Assistive devices for reach
Asking for Assistance
Changing grooming practices
Change clothing types
Portable assist devices
Ask for assistance
Pneumonia shot
Breathing aids
Portable devices, such as toilet
seats and ramps
Layering with multiple clothes
Heating Pads
STRATEGIES
Surgeries
Exercise
Resignation
Cut hair short but stylish
Dye hair
Ask for Assistance
Hire Assistance

Fewer people to provide
assistance when needed
Falls, weakness, balance
disturbances

Sexual banter or other means of
intimacy
Computer contact via Internet
Telephone Conversations
Change Medications and/or use
alternative therapies

Crying, anxiety, and nervousness

Decrease mental stimuli

Strategies for Living Well June 2-4, 2005 St. Louis, Missouri
Post-Polio Health International including International Ventilator Users www.post-polio.org
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Anesthesia Update: Separating Fact from Fear
Selma Harrison Calmes MD, Retired Clinical Professor of Anesthesiology,
UCLA School of Medicine and Polio Survivor
INTRODUCTION:
This talk will briefly review the process of anesthesia care, current anesthesia practice, and how these might relate
to post polio syndrome (PPS) patients having surgery. The goal is to make clear that proper preop planning allows
Post-Polio patients to have surgery and anesthesia with a minimum of risk. Indeed, the risk of anesthesia is much,
much less than the risk of death from an error while hospitalized. It also emphasizes that it is not necessary for
Post-Polio patients to keep up with drugs and practices in anesthesia. Anesthesia, like every medical specialty, is
rapidly changing, as legions
of dedicated researchers and clinicians work to make what we do more effective and safer. It is extremely difficult
for anesthesiologists to keep up with all the new drugs and practices; patients cannot possibly keep up.
This talk will NOT address pain management, except pain immediately postop. Research has—and is still—
finding numerous, complex mechanisms that cause pain, and pain treatment is becoming more and more
complicated. Continuing research on pain mechanisms will probably lead to better therapies for PPS patients with
pain problems.
THE RISK OF ANESTHESIA:
What is the risk for anyone having anesthesia, and how does this compare it to other risks in our daily lives? The
governments Agency for Healthcare Research and Quality looked at this in 2002. It should be clear where the real
risk is: just being in the hospital! The risk of dying from anesthesia is much, much smaller. The focus for worry
should move from anesthesia to being hospitalized. Fortunately, a nationwide effort to improve hospital safety is
developing, but safety still varies markedly by individual hospital.
ANESTHESIA RISKS FOR PPS PATIENTS:
What do we know about how PPS patients do during anesthesia? Very little! Medical knowledge like this can be
measured by looking at the number and type of medical journal publications over time, something easily done on
the National Library of Medicines PubMed data base. (This lists all articles in standard medical journals over
time.) Searching for “Post-Polio syndrome AND anesthesia,” 11 articles were found. The first was in 1990. Ten
more articles were published in the next 12 years. Not all were significant/focused only on PPS. There were 3
case reports, 3 letters to the editor on the cases, 1 was a theoretical article with no cases, 1 article was on dental
issues, 1mentioned PPS as part of a larger study of a new drug and 1 was on indications for modafinil (Provigil),
not about anesthesia. This is a very small amount of information, really only 8 articles.
Contrast this meager number of articles with those on PPS itself: 946 articles were published since 1990, when the
first article on anesthesia was published! Researchers were focused on the bigger problem of what is PPS and
what should therapy be. Additionally, few hospitals have many PPS patients coming for surgery, so a significant
study of anesthesia complications would be very difficult.
Fortunately, we will get some real data in the next few years. The Mayo Clinic has had an electronic medical
record since 1980, and it is often used to study anesthesia complications. So, I convinced my anesthesia friends
there to study this. The question is, “How many and what type of anesthesia complications occur in PPS patients
having anesthesia and how does that compare to other patients with a neuromuscular disease and also how do they
compare to normal patients?” Data gathering is finished and they are halfway thorough data analysis. They gave
me permission to give you some early, preliminary results, as of March 6, 2009. The study covers 1986-2008 and
includes all PPS patients having surgery (excludes sedation cases and patients less than 18 years old).
There are 779 patients, a very generous sample size, which will make their results very powerful. Data analysis is
complete on the first 300/779 patients. No anesthesia complications occurred. It will take other 6 plus months to
finish the data analysis, write this up and get it published, so we won’t get the final results for a while. But, I think

this is a most hopeful study, and it supports my clinical impression that if a good preop evaluation is done and if
surgical, anesthesia and hospital care are competent, PPS patients can have surgery without problems.
PPS patients have asked numerous questions about anesthesia since 1996, when I gave the first talk on this. Many
questions have been about normal things that can happen, for example a drop of blood pressure after a spinal
anesthetic was placed. This is due to the effect of the spinal anesthetic on nerves controlling blood vessels and is
actually not a complication. Well trained anesthesiologists look for these “complications” and treat them
appropriately and promptly. And, some of the most
significant “anesthesia complication” questions were actually about complications from surgery and had nothing
to do with anesthesia. We have to use great care about what we call “anesthesia complications.”
THE PROCESS OF ANESTHESIA CARE:
Because each patient’s anesthesia needs differ, and differ over time as new problems show up, this talk will focus
less on specific anesthesia techniques and drugs and discuss how you can hopefully communicate with
anesthesiologists about your problems. This is an area of confusion, so the usual process is reviewed here.
Most PPS patients will have surgery in a hospital or an outpatient surgery facility attached to a hospital. (PPS
patients should not have anesthesia in physicians’ offices, for safety reasons, and that situation will not be
discussed.) The anesthesia process is essentially the same, but varies by elective and emergency surgery.
A. FOR ELECTIVE SURGERY:
(1) The surgeon and you decide on surgery. You should state your special problems for anesthesia (sleep apnea or
whatever). If you have a request for a particular anesthesiologist, tell the surgeon.
(2) Surgeon’s office calls the hospitals scheduling office and schedules time, date and the operation. The special
medical problems related to anesthesia should be stated to the scheduling secretary. If there is an anesthesia
request, the office secretary should give the information to the scheduling office. (Many hospitals do this process
on the web now.)
(3) Anesthesia preop evaluation varies in different institutions. Many hospitals now run a daily clinic for
upcoming surgery patients. This is at the hospital; blood work, EKG and chest X-ray can be done at the same
time. You receive an appointment, usually from the preop clinics scheduling office. These clinics are often staffed
by specially trained nurses, who follow protocols. Anesthesia residents are also used.
An anesthesiologist is always available to the nurse/resident, who would call him/her for complicated patients.
The anesthesiologist might suggest special tests or even come to the clinic to examine you. The data on each
patient is recorded and reviewed at the end of the day to see if anything is missing. These forms are passed along
to the scheduled anesthesiologist, usually the night before. If there is no preop clinic, trained nurses will usually
call before surgery to check on your medical history and medications.
The answers to those questions are given to an anesthesiologist. Often, you don’t physically see the
anesthesiologist until the day of surgery. If your problems are very difficult, for example you need assisted
ventilation, appointments can be made well ahead of time for the Anesthesia Preop Clinic or to see an
anesthesiologist. The surgeon’s office would facilitate that. Patients with these difficult problems should get
evaluations by your pulmonary and Post-Polio physicians before that preop clinic visit, and you should come with
all those records (a pulmonary function test, at least!), so the anesthesiologist has maximum information about
you. Be sure you are well organized and precise when you speak with them (“I’ve had polio and need or have
whatever.”) they are usually extremely busy and pressed for time.
(4) Hospital operating rooms are chaotic and always in flux, due to emergencies incoming at all hours and also
problems possibly occurring in the scheduled operations. As a result, anesthesia staffing is always in flux. The
department should do their best to get you your desired staff, but there are times when it just isn’t possible. In that
case, all the preop information is passed along to the new physician, who should have all the needed information
on you.
(5) After surgery, you should get a visit from an anesthesia person, usually a specially trained nurse or an
anesthesia resident. They should ask about your anesthesia experience and if you note any possible complications
on this first postop day. Be frank in your responses. They need to know what YOU experienced. This information
is typically put into a data base so the department can see how

they are doing and compare themselves to national figures.

B. FOR EMERGENCY SURGERY:
In a true emergency such as a car accident, there is little choice of hospital or anesthesiologist. The Emergency
Room physician will assess you and decide how urgent surgery is. There may be time for your own physician to
get involved. The anesthesiologist will talk with you, often in the OR. You can help by having a Medic Alert
bracelet or some other way to identify your health problems and needs. Because of the wide recognition of the
Medic Alert program, that is probably the best to use. Also, your companions/spouse should be aware of your
needs. Simple wallet cards can provide them with the needed information. This could save your life! It’s
also helpful to know which are the best hospitals in your geographic area and discuss this with
your companions/spouse.
TYPES OF ANESTHESIA:
“What kind of anesthesia is best?” is the question I’m asked most often. The answer is it depends: It depends on
your own health problems, including the ones from age-related diseases as well as from polio. It also depends on
your wishes and your past experience with anesthesia. It depends on the operation that’s planned: Some
operations require certain types of anesthesia. It also depends on your surgeon: Some surgeons, for example, just
can’t operate under local anesthesia. Your anesthesiologist may be particularly skilled in a certain technique, so it
can also depend on them.
This calls for discussion as each individual patient come for each particular operation and at that point in time.
After evaluating all these “depends” we can come up with an “Anesthesia Plan.” All anesthesia plans should
include something for pain relief in the postop period. There are 3 types of anesthesia:
A) General anesthesia: You are completely asleep. You receive intravenous drugs and also gases to breathe, by
way of a mask or breathing tube.
B) Regional anesthesia: Only the part of the body being operated on is anesthetized, using local anesthesia
injected at the site of surgery, near a major nerve(s) to that area or around or near the spinal cord. The most
common types are spinal anesthesia (local anesthesia is given into the fluid around the spinal cord)
C) Epidural anesthesia (local anesthesia is given in the space just before the spinal cord’s covering, usually
through a small catheter). Regional anesthesia is increasingly popular because pain is actually prevented.
D) Monitored Anesthesia Care (MAC) The surgeon injects local anesthesia at the surgical site; an anesthesiologist
sedates, monitors and makes sure you are comfortable and safe. Many operations needs a certain kind of
anesthesia. Common operations and the usual anesthetics are as follow:
Cholecystectomy (removal of the gall bladder, usually done laparoscopically, using a telescope like instrument
inserted into the abdomen through small incisions): Needs general anesthesia because the abdomen is very
distended during the operation.
Cataract removal: MAC. The ophthalmologist/anesthesiologist does a nerve block behind the eyeball,
anesthesiologist gives sedation so you hold still and are comfortable.
Carpal tunnel release: MAC, usually. Usually done with local injection by the surgeon at the wrist, with
sedation added. Can be done with various nerve blocks of arm or general anesthesia.
Orthopedic operations: General/regional, depending on the operation and the surgeon.
Rectal surgery (hemorrhoidectomy, anal fistula): Regional anesthesia has many benefits and is indicated.
Sedation can be added.
Urologic surgery (resect the prostate, kidney stone): Simple transurethral
resection of prostate (TURP) is best done with regional for numerous reasons. Radical prostatectomy calls for
general anesthesia because the operation is more extensive and longer. Kidney stone removals are usually done
with general anesthesia due to the severe pain.
It is not unusual to combine types of anesthesia: to add sedation to regional cases (to improve patient comfort
while lying on the hard OR table), or to do a regional technique and then put the patient to sleep; the regional will
be in place at the end of the case to give long term postop pain relief. Mixed techniques get the benefits of each.

These recommendations may change in the future. Surgical techniques are changing very rapidly and will lead to
less invasive surgery. You may have read about robotic surgery, currently used in prostatic, neurosurgical, cardiac
and gynecology operations. You might also have learned about endoscopic surgery. There are some simple ones
already, such as laparoscopic cholecystectomy. Soon, we’ll have major operations on the GI tract done via an
endoscope passed through the mouth —and they’ll remove your stomach! Or, they will go through the rectum and
remove your colon! We can also note how anesthesia is advancing. People have very different responses to
many drugs, and this can be predicted now, for some drugs, based on genetic studies. In the near future, we will
be able to predict ahead of surgery, how you would respond to certain anesthesia drugs, based on your genetic
profile. So, we could tailor an anesthetic to each individual patient. I hope you get the sense of how dynamic the
practice of medicine is and how rapidly it’s changing.
NEW IDEAS/THOUGHTS:
Spinals: Recent studies demonstrating the presence of cytokines in the CNS of PPS patients lead me to be less
enthusiastic about using spinal/epidural anesthesia. There is no data on this situation, and there are so many
benefits to this regional anesthesia, and they might be suitable in some situations. Lidocaine would not be a
suitable drug choice for PPS patients. Regional anesthesia: Should the peripheral nerves of PPS patients be
exposed to local anesthetics, especially for long periods postop? There is no data, but many PPS patients have
atrophied peripheral nerves. Perhaps smaller doses of local anesthetics and avoiding continuous postop infusions
would be safer.
Above the clavicle blocks (supraclavicular and interscalene): These have a high risk for
diaphragmatic paralysis and should probably not be used in PPS patients, unless the patient can tolerate a 30%
decrease in pulmonary function.
SUMMARY:
PPS patients can have anesthesia and surgery safely, with careful preparation. Anesthesia and surgery is a process
that involves anesthesia, surgery and hospital care. For an optimal outcome, ALL must be at high levels of
performance and achievement! You, the patient, must work to be sure you get these. Remember, few surgeries are
truly urgent and you usually have time to get data from the web, the state’s hospital licensing department, the
state’s medical board and other resources.
You should also research the operation and its consequences, to be sure you can deal with them. Don’t rush into
anything until you’re satisfied, you’ll get the best. You deserve it.
HELPFUL RESOURCES:
ON ANESTHESIA:
1. Post-Polio Health International: www.postpolio.org/
2. "Post-Polio Syndrome and Anesthesia" by David A. Lambert, MD; Elenis Giannouli, MD; & Brian J. Schmidt,
MD, The University of Manitoba, Winnipeg, Canada, in the September 2005 issue of Anesthesiology (Vol. 103,
No. 3, pp 638644).
This article reviews polio, Post-Polio syndrome and anesthetic considerations for this patient population.
3. To learn more about anesthesia: The American Society of Anesthesiologists’ (ASA) patient
education web site: www.asahq.org/Education. Covers many topics.
ON HOSPITALS:
1. To check out a hospital, start with the Joint Commissions (JCAHO) web site:
www.jointcommission.org and click on the Quality Check mark.
2. Check the hospitals web site; many show their surgical results.
ON PHYSICIANS:
1. Check your surgeon and anesthesiologist in the state’s medical licensing board web site.

INFORMATION TO BE GIVEN TO THE ANESTHESIOLOGIST
Polio results in widespread neural changes, not just destruction of the spinal cord anterior horn (motor
nerve) cells, and these changes get worse as patients age. These anatomic changes affect many aspects of
anesthesia care. No study of polio patients having anesthesia has been done. These recommendations are
based on extensive review of the current literature and clinical experience with these patients. They may
need to be adjusted for a particular patient.
1. Post-Polio patients are nearly always very sensitive to sedative meds, and emergence can be
prolonged. This is probably due to central neuronal changes, especially in the Reticular Activating
System, from the original disease.
2. Non-depolarizing muscle relaxants cause a greater degree of block for a longer period of time in
Post-Polio patients. The current recommendation is to start with half the usual dose of whatever
you're using, adding more as needed. This is because the poliovirus actually lived at the
neuromuscular junctions during the original disease, and there are extensive anatomic changes
there, even in seemingly normal muscles, which make for greater sensitivity to relaxants. Also, many
patients have a significant decrease in total muscle mass. Neuromuscular monitoring intra-op helps
prevent overdose of muscle relaxants. Overdose has been a frequent problem.
3. Succinylcholine often causes severe, generalized muscle pain postop. It's useful if this can be
avoided, if possible.
4. Postop pain is often a significant issue. The anatomic changes from the original disease can affect
pain pathways due to "spill-over" of the inflammatory response. Spinal cord "wind-up" of pain signals
seems to occur. Proactive, multi-modal post-op pain control (local anesthesia at the incision plus
PCA, etc.) helps.
5. The autonomic nervous system is often dysfunctional, again due to anatomic changes from the
original disease (the inflammation and scarring in the anterior horn "spills over" to the
intermediolateral column, where sympathetic nerves travel). This can cause gastro-esophageal
reflux, tachyarrhythmias and, sometimes, difficulty maintaining BP when anesthetics are given.
6. Patients who use ventilators often have worsening of ventilatory function postop, and some patients
who did not need ventilation have had to go onto a ventilator (including long-term use) postop. It's
useful to get at least a VC preop, and full pulmonary function studies may be helpful. One group that
should all have preop PFTs is those who were in iron lungs. The marker for real difficulty is thought
to be a VC <1.0 liter. Such a patient needs good pulmonary preparation preop and a plan for postop
ventilatory support. Another ventilation risk is obstructive sleep apnea in the postop period. Many
post-polios are turning out to have significant sleep apnea due to new weakness in their upper
airway muscles as they age.
7. Laryngeal and swallowing problems due to muscle weakness are being recognized more often.
Many patients have at least one paralyzed cord, and several cases of bilateral cord paralysis have
occurred postop, after intubation or upper extremity blocks. ENT evaluation of the upper airway in
suspicious patients would be useful.
8. Positioning can be difficult due to body asymmetry. Affected limbs are osteopenic and can be easily
fractured during positioning for surgery. There seems to be greater risk for peripheral nerve damage
(includes brachial plexus) during long cases, probably because nerves are not normal and also
because peripheral nerves may be unprotected by the usual muscle mass or tendons.

Dr. Selma H. Calmes, MD (shemd@ucla.edu) Chairman and Professor, (retired) Department of
Anesthesiology,Olive View-UCLA Medical Center, Sylmar, California
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EXERCISE GUIDELINES FOR POLIO SURVIVORS

Exercise is defined as planned, structured, and repetitive body movement. Physical
activity is movement occurring during daily activities. A therapeutic exercise program is
designed for health benefit- generally to reduce pain, increase strength, increase endurance and
increase the ability to do daily activities. Not all polio weakness is due to overuse, often lack of
exercise and physical activity leads to muscle wasting and cardiovascular deconditioning.
Research supports a carefully designed therapeutic exercise program for most polio survivors to
enhance optimal health and function. The program should be individualized and modified if
problems arise.
Important principles to follow are:
1. Start very slowly. Often 3-5 minutes is all that can be tolerated initially if muscles have
not been exercised for a period of time.
2. Interval exercise, short bouts of exercise alternating with rest periods, can be very
effective.
3. Progression should be slow, especially in polio- affected muscles.
4. Intensity should be low to moderate.
5. The plan should include a rotation of different types of exercise such as stretching,
cardiovascular (aerobic) conditioning, strengthening, and range of motion exercises.
6. Pacing should be incorporated into the program with at least one day of rest between
strengthening exercise sessions.
7. Aquatic exercise is often ideal as the buoyancy of the water help to support weak muscles
and unweight joints while providing mild resistance to muscles. Remember it is easy to
overdo in the pool because it is so much easier to move! !
8. Be aware that signs of overuse can occur 24-48 hours after too strenuous exercise or an
overly active day. Symptoms of overuse indicate a need to decrease the amount of
exercise or decrease the frequency of activity. The symptoms to watch for are: muscle
cramps and spasms, muscle twitching, muscle pain and extreme fatigue.
REMEMBER THAT YOU CAN EXERCISE SAFELY AND IMPROVE YOUR CONDITION
IF YOU APPROACH IT WITH PATIENCE AND CONSISTENCY! !
Dr. Carol Vandennaker
UC Davis Post-Polio Clinic
October 19, 2013
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Exercise and the Polio Survivor
Carol Vandenakker, MD
UC Davis Department of PM&R
We’re Still here! Living with the Late
Effects of Polio Conference
September 20, 2014

Dangers of Exercise
•
Use it and Lose it
•
“Muscle strengthening exercise adds to overuse. Pumping
•
iron and “feeling the burn” mean that polio-damaged
•
neurons are burning out. Polio survivors typically can’t do strenuous exercise to condition their hearts.”
Dangers of Inactivity
•
Deconditioning can result from limited activity as well as immobility
•
Muscle atrophy most pronounced in anti-gravity or postural muscles, lower limbs more than upper limbs
•
During strict bed rest, muscles lose 10% to 15% of their original strength per week and 35% -50% over
5weeks
•
Connective tissue contractures
•
Osteopenia
Health Benefits of Exercise
•
Cardiovascular disease: inactivity is a major risk factor for development of disease
•
Secondary prevention: reduced mortality with cardiac rehabilitation
•
Decreased blood pressure
•
Lowered triglycerides, increased HDL “good” cholesterol
•
Reduced risk of blood clots
Health Benefits of Exercise (continued)
•
Inverse relationship between obesity and activity
•
Diabetes reduced progression from glucose intolerance to diabetes; increased insulin sensitivity
•
Maintenance of bone density
•
Improved sleep quality
•
Improved quality of life and sense of well-being
How Much Exercise?
•
Individual need: risks and benefits
•
Medical evaluation
•
Goal: 30 minutes/day
•
Activity vs. Exercise
•
Benefits are dose-related
•
Long term compliance
•
Lifestyle balance
Exercise Components
•
Aerobic Conditioning
•
Strengthening
•
Flexibility
•
Coordination
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Aerobic Conditioning
•
Low intensity, long/duration activity
•
Increased energy, demand can be met by aerobic metabolism
•
Oxygen is required for metabolism of carbohydrates and fat
•
Rate of energy production slow, but total production virtually unlimited
•
No fatiguing or painful by-products produced
Oxygen Uptake
•
Oxygen uptake (V02) measures rate of oxygen utilization for production of energy
•
Measured as liters/min or liters/kilogram/minute
•
Metabolic equivalent (MET) equals 3.5 mL/kg/min which is approximately resting state
•
V02 max is a measure of work capacity and cardiorespiratory fitness
Physiological Adaptations to Aerobic Exercise
•
Heart
o Increased cardiac output
o Increased Stroke volume
o Increased blood volume
•
Muscle
o Increased oxygen extraction in muscle
o Increased capillary density
o Increased capillary muscle fiber ratio
o Increased number and size of mitochondria per muscle cell
Physiologic Changes due to Aerobic Exercise
•
Heart Rate
•
Stroke Volume
•
Cardiac Output
•
Myocardial O2 demand
•
Ventilation
•
Arteriovenous O2 difference
•
Blood lactate concentration
•
Muscle Blood flow
•
Blood Pressure
Results of Aerobic Conditioning
•
Ability to do more activity
•
Increased MET tolerance
•
Energy Efficiency Improved
•
Everyday tasks are easier to do
•
Most polio survivors need some aerobic conditioning
ET Equivalents 1.5-2
Seated ADLs (Eating, Hygiene) Seated Recreation/Work
METS 2-3
(Writing, Typing)
Standing ADLs (Showering, Dressing) Slow Walking, Standing
METS 4-5
Recreation
Heavy Housework, Brisk Walking, Golfing, Canoeing,
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METS 6-7
Badminton
Heavy Gardening, Climbing Stairs, Speed Walking
METS 8-9
Heavy Labor, Jogging 5-6 mph
Basics of Aerobic Conditioning
• Submaximal intensity
• Repetitive activity
• Exercise mode should incorporate a large muscle mass
• Perceived Exertion of “fairly light” to “hart”
• Duration of at least 20 minutes
• Exercise frequency at least 3 times/week
Additional Guidelines for Polio Survivors
• Strongest muscle groups should be used for repetitive aerobic exercise
• Exercise should not increase stress on weak muscles or overstressed or unstable joints
• Consider non-weight bearing mode of exercise
• May need to start well below suggested intensity, time and frequency to keep exercise at sub-maximal level
• Use of rest intervals may be essential’
• Always monitor for overuse
Strengthening Exercise
•
Muscles, ligaments, tendons, connective tissue and bones respond to physiologic stress or near
•
maximum loads
•
Structural changes occur that increase the strength of the tissues
•
Exercise must stress tissues without over-stressing
•
Overwork may result in injury
Adaptations to Strengthening Exercise
•
Adaptations occur in both muscle and central nervous system
•
Increased number of motor units activated
•
Increased rate of activation
•
Improved synchronization of motor units
•
Increased size of muscle fibers by increased protein and number of myofibrils
Adaptations to Strength Training
•
Increased number of capillaries
•
Increased thickness and strength of ligaments and connective tissue
•
Increased bone density
•
Increased cartilage thickness
Basics of Strengthening Exercise
•
Progressive Resistance Exercise
•
Exercises done in sets of repetitions with rest period between sets
•
Intensity determined by maximum strength
•
Volume of exercise gradually increased
•
Program must be individualized
•
Response can vary based on genetics, number of muscle fibers
•
Use of personal trainer can lead to more optimal gains
Considerations for Strengthening Programs
•
Which muscles need to be trained?
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Functionally Important
What type of muscle action (isometric, eccentric)?
Isokinetic: strengthening through range of motion
Isometric: strengthening without movement
Eccentric: strengthening while muscle lengthening
Prior injuries, weak areas, at risk areas?
Components of Strength Training
•
Number of sets
•
Initially single-set can be effective
•
Long-term multiple-sets are more productive
•
Rest period between sets
•
Intensity or amount of resistance
•
Based on desired number of reps
•
Lower reps increase strength
•
More reps increase endurance
Components of Strength Training
•
Repetition Speed
•
Higher speed improves power
•
Rest Periods between workouts
•
Heavy loads and eccentric training require longer rest periods
•
Progression of frequency
•
Split programs
Guidelines for Polio Survivors
•
Set specific goals for functional gains
•
Don’t strengthen just because a muscle is weak
•
Be aware of at-risk muscles and at-risk joints
•
If body mechanics or joint positions are altered use isometric strengthening
•
Polio affected muscles will require longer rest periods to recover between sessions
Flexibility
•
Pliability or elasticity of muscles, connective tissue, tendons and ligaments
•
Ideal Range of flexibility maximizes muscles function
Flexibility / Stretching Exercises
•
Restoration and maintenance of functional range of motion
•
Identify any restrictions of motion that impact function and stress other tissues
•
If connective tissue is not stretched, it will gradually shorten
•
Genetics, gender, age, temperature affect flexibility
•
Excess motion is not beneficial
Stretching Exercise
•
Ballistic stretching – repetitious bouncing
o Greatest risk of injury
•
Static stretching – slowly applied and held for several seconds
o 15-20 seconds 4 repetitions
•
PNF stretching
•
Contact – relax or agonist contract – relax
Guidelines for Polio survivors
•
No fear of muscle “overuse”
•
Static stretching safest method
•
•
•
•
•
•
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Heat before stretching
Muscles imbalance around a joint will lead to loss of motion if not stretched
Bony changes/fusions may also contribute to loss of motion 0- never force stretch
Do not stretch an over-lax joint
Coordination and Balance
•
Improved proprioception – awareness of position and movement of body parts
•
May be affected by arthritis, neuropathy, age, range of motion
•
Balance exercises
•
Strengthening postural muscles
•
Proprioceptive feedback with external stimulus
Exercise Guidelines Based on Polio Involvement of Muscles
•
Individual muscles and limbs have different exercise needs and tolerance
•
Careful assessment important to design appropriate exercise program
•
Developed by the National Rehabilitation Hospital based on available research on polio survivors
NRH Polio Muscle Classification
•
Class I No clinical Polio
•
Class II Subclinical Polio
•
Class III Clinical Stable Polio
•
Class IV Clinically Unstable Polio
•
Class V Severely Atrophic Polio
Exercise Goals Based on NRH Classification
•
•
•
•

•
Class I: No clinical Polio (Grade 4-5)
•
Increase muscle strength
•
Improve cardiovascular endurance: can use these muscles for aerobic exercise
•
May exercise 3-4 times/week for 15-30 minutes at an HR of 60-80% max
•
Stretching
Exercise Goals Based on NRH Classification
•
Class II: Subclinical Polio
•
No history of past or new weakness but with EMG evidence of polio involvement (Grade 4 -5)
•
Maintain normal strength
•
May be used for aerobic conditioning
3-4 times/week for 10-20 minute3s
•
Paced activity with alternating rest intervals/days
•
Monitor for signs of overuse
Exercise Goals Based on NRH Classification
•
Class III Muscles: Clinically Stable Polio
•
Remote history of weakness with no new weaknesses (grade 3-4)
•
Maintain Strength and gain strength if deconditioned
•
Active or passive range of motion
•
Modified strengthening with pacing and careful monitoring
Non-weight bearing exercise preferred
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Exercise Goals Based on NRH Classification
•
Class IV Muscles: Clinically Unstable Polio
o Developing new Weakness
o Prevent/further weakness
o Decrease activity, if overuse suspected
o If disuse suspected, rest does not help:
o Range of motion exercises
o Non-fatiguing exercise, gravity eliminated
o Careful monitoring
o No more than 3 times/week
Exercise Goals Based on NRH Classification
•
Class V Muscles: Severely Atrophic Polio (Grade 1-2)
o Passive range of motion
o
Active range of motion in pool, monitoring for signs of overuse
Symptoms/Signs of Overuse
•
Significant fatigue lasting more than 2-3 hours after activity
•
Increased weakness after activity
•
Painful Muscles
•
Muscles twitching, cramping, “crawling”
•
Symptoms may not present until 1-2 days after activity
Summary
•
Exercise is not the enemy
•
Exercise should not hurt, but it not “easy”
•
Exercise programs must be individualized
•
Medical Assessment before starting
•
Know your body and learn its signals
•
Exercise performed with a proper prescription, instruction and technique can lead to improved
•
function and well-being.
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www.DoctorBach.com

Emergency Room Precautions for Neuro-Muscular Disease
USE CAUTION in administering

* Anesthesia (1)
* Narcotics (2)
* Stimulants (3)
* Supplemental O2 (4)
Be prepared to intubate!
Patients with neuro-muscular disease are subject to...
(1) Malignant Hyperthermia caused by certain anesthetics.
(2) Restrictive Lung Disease caused by weak respiratory muscles.
(3) Tachycardia (high pulse rate).
(4) Hypopnea (shallow breathing) and hypercapnia (CO2 retention).

Supplemental Oxygen
DO NOT administer supplemental O2 for sustained periods without CONSTANT
monitoring of EtCO2 with a capnograph. EtCO2>43 mmHg indicates CO2 retention.
Administration of O2 can cause CO2 to rise, resulting in hypercapnia, coma, and
DEATH!
Sustained hypercapnia (EtCO2>43) requires mechanical ventilatory assistance.
Use noninvasive ventilation via mouthpiece or nasal interface with high-span BiPAP (typ. 18/2, rate 10) or volume vent (typ. 1000 ml, rate 10, command/assist
mode). If unconcious, intubation may be required.
Also see: Severe hypercapnia after low-flow oxygen therapy...
For additional information,

See: www.DoctorBach.com/ER
Or call: Millennium at 1-800-269-9436 / (973) 463-1880

PDR - Verify Drug Side-Effects
Use the Physician's Desk Reference or MedLine Plus Drug Information to verify
known side-effects before administering drugs. Watch for warnings and cautions
related to neuro-muscular disease, muscular dystrophy, malignant
hyperthermia, lung disease, tachycardia, etc.
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Anesthetics
General anesthesia is accompanied by a number of important risks. When
general anesthesia is required in order to undergo a specific procedure,
succinylcholine and inhalational anesthetics need to be AVOIDED.
Also see:

Anesthesia in Children With Muscular Dystrophy
Preventing Malignant Hyperthermia - An Anesthesia Protocol
Note: Patients with muscular dystrophy will likely have preexisting
elevated CK level and tachycardia!
UCLA & Malignant Hyperthermia
Coping w/ Anesthesia - NMDs Pose Special Risks, Prep
Minimizes Dangers

Additional Information
American Thoracic Society Consensus Statement -- Respiratory Care of the
Patient with Duchenne Muscular Dystrophy (PDF 106k)
This official statement of the American Thoracic Society was approved by the
ATS Board of Directors March 2004.
ICU Protocol for Pulmonary Care
Prevention of Pulmonary Morbidity

In memory of Brandon Miller (1981-2001).
"I certainly hope it helps save another boy's life, and I think it will." Brandon's mom.
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DI 24580.010
Evaluation of Postpolio Sequelae
[NOTE: On January 18, 2017, SSA published final rules in the Federal
Register titled “Revisions to Rules Regarding the Evaluation of Medical Evidence”
(82 FR 5844) that revised how we consider medical evidence in disability claims
and continuing disability reviews under titles II and XVI of the Social Security Act.
These rules expanded the list of medical sources we recognize as acceptable
medical sources (AMS). For claims filed on or after March 27, 2017, the AMS list
also includes licensed advanced practice registered nurses (APRN) (for
impairments within the licensed scope of practice), licensed physician assistants
(PA) (for impairments within the licensed scope of practice), and licensed
audiologists (for impairments of hearing loss, auditory processing disorders, and
balance disorders within the licensed scope of practice only). Therefore, these
medical sources can provide objective medical evidence (medical signs,
laboratory findings, or both) to help establish a person has a medically
determinable impairment. Accordingly, we plan to revise relevant Social Security
Rulings and the POMS to conform to these final rules.]

A. Background
On 7/2/03, SSA published SSR 03-1p, “Titles II and XVI: Development and
Evaluation of Disability Claims Involving Postpolio Sequelae.” This Ruling is
published in its entirety in DI 24580.010 and replaces the previous text,
“Evaluation of Late Effects of Poliomyelitis.”

B. Policy SSR 03-1p
POLICY INTERPRETATION RULING
TITLES II AND XVI: DEVELOPMENT AND EVALUATION OF DISABILITY
CLAIMS INVOLVING POSTPOLIO SEQUELAE
PURPOSE: To provide guidance on SSA policy concerning the development and
evaluation of postpolio sequelae in disability claims filed under titles II and XVI of
the Social Security Act (the Act).
Introduction: “Postpolio sequelae” refers to the documented residuals of acute
polioencephalomyelitis (polio)[1] infection as well as other disorders that have an
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etiological link to either the acute polio infection or to chronic deficits resulting
from the acute infection. Disorders that may manifest late in the lives of polio
survivors include postpolio syndrome (also known as the late effects of
poliomyelitis), early advanced degenerative arthritis, sleep disorders, respiratory
insufficiency, and a variety of mental disorders. Any one or a combination of
these disorders, appropriately documented, will constitute the presence of
“postpolio sequelae” for purposes of developing and evaluating claims for
disability on the basis of postpolio sequelae under Social Security disability. Even
though some polio survivors may have had previously undetected motor
residuals following the acute polio infection, they may still report progressive
muscle weakness later in life and manifest any of the disorders listed above.
The Act and our implementing regulations require that an individual establish
disability based on the existence of a medically determinable impairment; i.e., one
that can be shown by medical evidence, consisting of symptoms, signs, and
laboratory findings. Disability may not be established on the basis of an
individual’s statement of symptoms alone.
This Ruling explains that postpolio sequelae, when accompanied by appropriate
symptoms, signs, and laboratory findings, is a medically determinable impairment
that can be the basis for a finding of “disability.” It also provides guidance for the
evaluation of claims involving postpolio sequelae.
POLICY INTERPRETATION: Postpolio sequelae constitute a medically
determinable impairment when documented by appropriate medical signs,
symptoms, and laboratory findings. Postpolio sequelae may be the basis for a
finding of “disability,” as discussed below. When making a determination of
disability in cases of postpolio sequelae, the adjudicator or decisionmaker must
be sure that all of the individual’s functional limitations have been considered. To
do this, the adjudicator must make a comprehensive assessment of the
cumulative and interactive effects of all of the individual’s impairments and
related symptoms, including the effects of postpolio sequelae.
What is the definition of "disability" and "medically determinable
impairment"?
Sections 216(i) and 1614(a)(3) of the Social Security Act (the Act) define
“disability”[2] as the inability to engage in any substantial gainful activity (SGA) by
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reason of any medically determinable physical or mental impairment (or
combination of impairments) which can be expected to result in death or which
has lasted or can be expected to last a continuous period of not less than 12
months. Sections 223(d)(3) and 1614(a)(3)(D) of the Act, and 20 CFR 404.1508 and
416.908, require that an impairment result from anatomical, physiological, or
psychological abnormalities that can be shown by medically acceptable clinical
and laboratory diagnostic techniques. The Act and regulations further require
that an impairment be established by medical evidence that consists of signs,
symptoms, and laboratory findings, and not only by an individual’s statement of
symptoms.
For purposes of disability claims adjudication, what constitutes postpolio
sequelae?
For purposes of disability claims adjudication, postpolio sequelae refer to
multiple physical and mental disorders that may be manifested by polio survivors
many years following acute polio infection. Any one or a combination of these
disorders appropriately documented by signs, symptoms, and laboratory findings
will constitute the presence of postpolio sequelae. The term "postpolio sequelae"
includes the documented residuals of acute infection as well as all other
documented clinical conditions that have an etiological link to either the acute
infection or to its residual deficits.
Motor weakness is the most common residual of acute polio infection and is
usually manifested by observable weakness, muscle atrophy, and reduced
peripheral reflexes. These obvious clinical findings are used to document the
history of poliomyelitis. Electromyographic studies may be used by clinicians in
clarifying the cause and extent of neuromuscular impairment, but should not be
needed for purposes of disability decision making. Nonetheless, when
electromyography (EMG) results are available for review, these data should be
considered in decision making. Typically, we will not order or purchase EMG
studies.
In the absence of evidence to the contrary, and as long as the medical findings
support a reasonable medical link between the prior polio infection and the
present manifestation of any one or combination of the disorders discussed in
the ruling, we will find that the individual has postpolio sequelae. For example, an
individual with a history of polio affecting the left lower extremity who, on
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examination, has weakness and atrophy of the left thigh musculature with an
observable limp now complains of chronic left lower extremity pain and is found
to have lumbar stenosis documented by medically acceptable imaging. As
discussed below, due to the chronic postural imbalance related to the effects of
polio, a reasonable medical link exists between this individual's current medical
condition (degenerative lumbar spine disease) and his/her prior polio residuals.
Accordingly, we would make a finding of postpolio sequelae. Currently, chronic
pain, fatigue, problems with disrupted sleep, and difficulties with memory,
demonstrates a reasonable medical link. On the other hand, an individual with a
history of polio (for example, stating "I was in an iron lung") who, on examination,
has normal motor findings, including normal posture and gait, now complains of
pain clinically consistent with chronic radiculopathy, and has medically acceptable
imaging demonstrating degenerative arthritis in the lumbar spine. This
individual's current medical condition does not demonstrate a reasonable
medical connection with the prior polio; instead, the degenerative arthritis should
be adjudicated as a musculoskeletal disorder unrelated to the prior polio
infection.
Postpolio sequelae include such disorders as postpolio syndrome (also known as
the late effects of poliomyelitis), early advanced degenerative arthritis, sleep
disorders, respiratory insufficiency, and various mental disorders. These disorders
and documentation issues concerning them are discussed in detail below.
What is meant by the term "postpolio syndrome"?
According to the National Institute of Neurological Disorders and Stroke (NINDS),
postpolio syndrome is a condition that affects polio survivors anywhere from 10
to 40 years after recovery from an initial paralytic attack of the poliomyelitis virus.
The NINDS states that postpolio syndrome is characterized by a further
weakening of muscles that were previously affected by the polio infection. The
signs and symptoms include fatigue, slowly progressive muscle weakness, and, at
times, muscular atrophy. The NINDS states that joint pain and increasing skeletal
deformities such as scoliosis are common. Not all polio survivors experience
these clinical problems, and the extent to which polio survivors are affected by
postpolio syndrome varies. The onset of new or worsening signs and symptoms is
associated with a further reduction of the individual’s capacity to independently
carry out activities of daily living.
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How does the presence of early advanced degenerative arthritis constitute
an element of postpolio sequelae?
Polio survivors often manifest motor residuals in a single extremity and thus
function day-to-day with chronic postural imbalance. Clinicians have described
degenerative musculoskeletal disorders etiologically linked to long-standing
postural imbalance. Abnormal weight-bearing in polio survivors produces
exaggerated wear and tear on the bones and joints of the spine or limbs that are
overused to compensate for limbs weakened by polio. Early onset of advanced
degenerative arthritis can be found in a compensatory extremity or spine. Where
such an etiological relationship is clear, clinically documented early advanced
degenerative arthritis in a compensating limb or spine is considered one of the
postpolio sequelae.
Documentation of early advanced degenerative arthritis may include medically
appropriate imaging or abnormal physical findings of advanced arthritis on
clinical examination.
Chronic pain disorders related to early degenerative osteoarthritis should be
evaluated based on the impact of the pain and its treatment on the individual's
physical and mental functioning.
Why are sleep disorders and respiratory insufficiency possible
manifestations of postpolio sequelae?
Some polio survivors report the occurrence of sleep disorders that are
determined by clinical evaluation to be related to respiratory insufficiency during
sleep. The poliovirus has demonstrated a propensity to attack the motor neurons
responsible for respiratory function, and, during the acute infection, some
individuals require ventilatory assistance. For example, years ago patients with
acute polio infection were placed in an "iron lung" for ventilatory assistance.
Some patients who required such assistance recovered and may have returned to
normal lives without obvious signs of respiratory insufficiency. Some polio
survivors, however, have reported the onset of sleep disorders years following the
acute polio infection, and physicians have linked these sleep disorders to
weakening of the respiratory musculature. During sleep, even slight weakness of
the respiratory musculature may become clinically significant and interfere with
breathing capacity. Chronic sleep deprivation resulting from repeated episodes of
P a g e 5 | 10

Rev 11/2018

sleep apnea may result in the development of excessive daytime drowsiness or
cognitive and behavioral changes.
Respiratory insufficiency should be documented by abnormal pulmonary function
studies. The presence of a sleep disorder related to respiratory insufficiency
requires documentation by longitudinal treatment records, including such things
as abnormal polysomnography or other appropriate evidence. Note, however,
that we[3] generally will not purchase a polysomnogram (also called a PSG, sleep
study, or sleep test). See also 3.00H of the Respiratory System medical listings for
additional information concerning sleep-related breathing disorders (see 20 CFR
Appendix 1 to Subpart P of Part 404--Listing of Impairments).
What types of mental disorders may be seen in individuals with postpolio
sequelae?
Some polio survivors report the onset of problems with attention, concentration,
cognition, or behavior. Some researchers have suggested that certain cognitive
and behavioral deficits are the result of the prior polio infection that involved the
brain, although others do not agree with that concept. Other researchers have
suggested that the traumatic psychological experiences associated with acute
polio infection are revived when polio survivors recognize the onset of further
weakness and functional loss.
Many polio survivors endured a life-threatening infection as young children. They
may have spent extended periods away from their homes and families while
hospitalized with paralysis or respiratory dysfunction, or while undergoing
multiple orthopedic surgeries. Often, they endured many months, or sometimes
years, of hospitalization and rehabilitation. The psychological effect of perceiving
the onset of further weakness, fatigue, respiratory dysfunction or joint pain, many
years following the acute infection, can be significant. Signs and symptoms of
anxiety and depression may produce further deterioration in function.
Any mental impairment that could have an etiological link to the acute polio
infection or its chronic residuals may be considered a manifestation of postpolio
sequelae. Deficits in attention, cognition, or behavior may be demonstrated by
reduced concentration capacity, inability to persist in tasks, or memory problems.
Also, behavioral abnormalities may be demonstrated by mood changes, social
withdrawal, or other behaviors inappropriate for the individual. Mood disorders
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characterized by anxiety and depression may also be seen and clinically
documented in these individuals.
How do postpolio sequelae affect an individual's functional capacities?
Individuals experiencing postpolio sequelae may complain of the new onset of
reduced physical and mental functional ability. Complaints of fatigue, weakness,
intolerance to cold, joint and muscle pain, shortness of breath and sleep
problems, mood changes, or decreased attention and concentration capacity may
hallmark the onset of postpolio sequelae. Weakness, fatigue, or muscle and joint
pain may cause increasing problems in activities such as lifting, bending,
prolonged standing, walking, climbing stairs, using a wheelchair, transferring
from a wheelchair (e.g., from wheelchair to toilet), sleeping, dressing, and any
activity that requires repetition or endurance. Changes in attention, cognition, or
behavior may be manifested by reduced capacity to concentrate on tasks,
memory deficits, mood changes, social withdrawal, or inappropriate behavior.
Many polio survivors who had been in a stable condition may begin to require
new or additional assistive devices, such as braces, canes, crutches, walkers,
wheelchairs, or pulmonary support. The reduced ability to sustain customary
activities, including work, may result. A previously stable functional capacity may
be further diminished.
Many individuals with medically severe polio residuals have worked despite their
limitations. The new onset of further physical or mental impairments (even
though they may appear to be relatively minor) in polio survivors may result in
further functional problems that can limit or prevent their ability to continue work
activity. Postpolio sequelae may effectively alter the ability of these individuals to
continue functioning at the same level they maintained for years following their
initial polio infection.
How will we document claims involving postpolio sequelae?
We generally will rely on documentation provided by the individual’s treating
physicians and psychologists (including a report of the medical history, physical
examination, and available laboratory findings) to establish the presence of
postpolio sequelae as a medically determinable impairment. In the absence of
evidence to the contrary, we will make a finding that a medically determinable
impairment is established if any of the disorders discussed above have been
documented by acceptable clinical signs, symptoms, and laboratory findings.
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However, if evidence indicates that the diagnosis is questionable, we will contact
the treating source for clarification, in accordance with 20 CFR 404.1512(e) and
416.912(e). Of course, if a favorable disability determination or decision can be
made based on the available evidence of record, whether or not a link to the
prior polio infection is evident, no further development need be undertaken.
The careful development of postpolio sequelae should include descriptions of the
past acute illness (old records are not required), as well as a report of the current
findings on physical examination. The examination report should also include the
severity of any residual weakness, as well as the onset, pattern, and severity of
any new physical or mental deficits. A description of current functional limitations
and restrictions on physical and mental activity should be obtained from the
examiner.
When possible, detailed longitudinal treatment records from the treating source
should be obtained. In cases where severity of the impairment is unclear, an
examination by a physician or psychologist who is knowledgeable about polio
and postpolio sequelae is appropriate, if such a specialist is available.
How will we use evidence from third parties in cases of postpolio sequelae?
Evidence from employers and other third-party sources may be valuable in
documenting a loss of a previous level of functioning and should be sought when
there is a discrepancy in the evidence of record and a fully favorable
determination or decision cannot be made based on the available evidence. For
detailed discussions regarding these factors, please refer to SSR 16-3p, “Titles II
and XVI: Evaluation of Symptoms in Disability Claims” and SSR 96-8p, “Titles II
and XVI: Assessing the Residual Functional Capacity (RFC) in Initial Claims.”
How are symptoms assessed in cases of postpolio sequelae?
Once postpolio sequelae has been documented as a medically determinable
impairment, the impact of any of the symptoms of postpolio sequelae, including
fatigue, weakness, pain, intolerance to cold, etc., must be considered both in
determining the severity of the impairment and in assessing the individual's RFC.
The adjudicator must make a comprehensive assessment of the cumulative and
interactive effects of all of the individual’s impairments and related symptoms,
including the effects of postpolio sequelae. Evaluate all symptoms and their
effects in accordance with 20 CFR 404.1529 and 416.929, and SSR 16-3p, “Titles II
and XVI: Evaluation of Symptoms in Disability Claims."
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What is the expected duration of postpolio sequelae?
Most postpolio sequelae are stable or very slowly progressive disorders. The
medical evidence should readily support an expected duration of at least 12 or
more months.
Can the impairment of postpolio sequelae meet or equal listing 11.11?
The listing criteria under our current listing 11.11, Anterior poliomyelitis, may be
applied both to cases of static polio (where there has been no reported
worsening after initial recovery) and to cases presenting with postpolio sequelae.
All documented postpolio sequelae must be considered either alone or in
combination to determine whether the medical criteria of listing 11.11, or any
other listing, have been met or equaled. If the impairment is not found to meet or
equal a listed impairment, we consider the impact of the impairment and any
related symptoms in determining an individual’s RFC and we proceed to evaluate
the individual’s impairment under our sequential evaluation procedures in
accordance with 20 CFR 404.1545 and 416.945.
It is essential that the cumulative and interactive effects of all of the individual’s
impairments, including symptoms, be carefully assessed in determining the
individual’s RFC in these cases.
How is a disability onset date determined in case of postpolio sequelae?
A disability onset date in cases involving postpolio sequelae is set based on the
individual’s allegations, his or her work history, and the medical and other
evidence concerning impairment severity. Generally, the new problems
associated with postpolio sequelae are gradual and non-traumatic, but acute
injuries or events, such as herniated discs, or broken bones from falls, may be
markers for establishing a disability onset date. For additional discussion
concerning the determination of onset date, refer to SSR 83-20, “Titles II and XVI:
Onset of Disability.”
Effective Date: This ruling is effective upon publication in the Federal Register.
Cross References: SSR 83-20, "Titles II and XVI: Onset of Disability," SSR 96-3p,
"Titles II and XVI: Considering Allegations of Pain and Other Symptoms in
Determining Whether a Medically Determinable Impairment is Severe," SSR 964p, "Titles II and XVI: Symptoms, Medically Determinable Physical and Mental
Impairments, and Exertional and Nonexertional Limitations," SSR 16-3p, "Titles II
and XVI: Evaluation of Symptoms in Disability Claims,” SSR 96-8p, "Titles II and
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XVI: Assessing Residual Functional Capacity in Initial Claims," and SSR 96-9p,
"Titles II and XVI: Determining Capability to Do Other Work--Implications of a
Residual Functional Capacity for Less Than a Full Range of Sedentary Work."
Footnotes:
[1]

Polio is caused by one of three types of polioviruses affecting the brain and
spinal cord. No matter which neurons are attacked by the virus, the severity of
any residual deficit depends upon how many cells within a specific area are
destroyed. Fortunately, the polio infection was eradicated in the United States
during the late 1950s following the development of oral polio vaccine and
successful mass immunization. Most polio survivors in this country are now in
their forties or older, but polio continues to be a common infection in
underdeveloped countries. The World Health Organization is sponsoring
immunization programs in hopes of completely eradicating the disease. Most
individuals who contract polio only have mild symptoms at the time of the initial
infection and then fully recover. Only 2 percent of infected persons experience
paralysis from polio. Deaths from acute polio infection usually occur within the
first few days following the onset of paralysis. About one-third of those
individuals who do develop paralysis are left with some degree of permanent
weakness, commonly involving a single extremity. Postpolio muscle paralysis is of
the lower motor neuron variety and is characterized by weakness, muscle
atrophy, and reflex loss.[2]. Except for statutory blindness.[3]
.
The terms we and us in this Social Security Ruling have the same meaning as in
20 CFR 404.1502 and 416.902. We or us refers to either the Social Security
Administration or the State agency making the disability or blindness
determination; that is, our adjudicators at all levels of the administrative review
process and our quality reviewers.
.
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RECOGNIZING TYPICAL COPING STYLES OF POLIO SURVIVORS
CAN IMPROVE RE-REHABILITATION
Frederick M. Maynard, M.D.
Sunny Roller, M.A.
During the past ten years many polio survivors in the U.S. have actively been seeking professional help for a
wide range of new physical problems, commonly referred to as the late effects of polio. Often, these persons
require re-rehabilitation in order to continue their accustomed social roles. [1] In our experience at the PostPolio Program of the University of Michigan Medical Center, we have come to recognize among polio
survivors three distinct patterns of emotional reaction to the need for re-rehabilitation. These patterns appear to
result from characteristic styles of living with a chronic disability. We propose a model for categorizing polio
survivors that is based on our observations.
Although it is limited by over- generalization, we have found that polio survivors themselves have verbally
validated our proposed categories at many post- polio conferences. A 1963 study of children with polio and
their families also describes early coping behaviors that are compatible with our model. [2]
The model designates polio survivors as Passers, Minimizers and Identifiers. These labels characterize typical
attitudes and behaviors that were adopted in order to cope with long-term mild, moderate, or severe disability.
Passers had a disability that was so mild it could be easily hidden in casual social interactions. They could pass
for non-disabled.
Minimizers had a moderate disability that was readily recognized by other people. They often used visible
adaptive equipment or had to do physical tasks differently in order to optimally function. They typically
minimized the importance of their physical differences.
Identifiers were severely disabled by acute polio. They generally needed wheelchairs for independent mobility.
Some also used respiratory equipment. They needed to fully identify with their disability in order to make major
lifestyle adaptations and successfully cope. A closer look at each group's coping style is presented in order to
clarify the typical patterns of emotional reaction that occur when polio survivors experience disabling late
effects.
Passers worked diligently to hide their long-term disability. Many of their acquaintances probably did not know
they were disabled in any way. Although intimate family members and friends may have known, on the whole
Passers became psychologically invested in hiding their disability from other people. Even today, they do not
like to have to explain it or to talk about it. They don't want to think of themselves as having a disability. By
using denial, they have been able to put their disability out of existence mentally and physically and create an
image that completely fools the casual onlooker. Passers may hide a paralyzed hand by keeping it constantly in
a pants pocket or cover slightly imperfect body parts with stylistically camouflaging clothing. Passing is a
coping style that requires constant vigilance and attention to the non-disabled disguise. Good Passers believe
they cannot "blow their cover" or they might get stigmatized as part of society's disabled minority.
We administered an attitude survey to 100 polio survivors and discovered that Passers were the group who were
most distressed in having to adjust to the late effects of polio. They were more likely to be emotionally
overwhelmed by the physical changes from the late effects than any of their Post-Polio counterparts. It is
important for helping professionals to know that among Post-Polio people, it is the Passers who have the
Page 1|4
Rev 11/2018

greatest resistance to making, and the most emotional difficulty in accepting, some of the relatively minor
lifestyle adaptations that are needed to cope with the late effects of polio. Passers who are confronted with PostPolio sequelae often have their self-image threatened because they cannot pass any longer. Their disability has
become undeniable and suddenly they must give in to it. They may become frightened because they do not
know how far it will progress. Typical thoughts may include: "Wearing a brace could lead to using two
crutches, and a year later to a wheelchair, or who knows what after that... and now that the disability is obvious,
what will other people think ...?"
When confronted with polio's late effects, Passers often must alter their self-perceptions and life-style in order
to continue successful coping. Their former coping style may no longer be effective and new attitudes and
behaviors must be learned. Clinically, Passers can often be fully rehabilitated because their new disabilities are
less severe. They can be reassured that modern orthotics, such as plastic braces, can be nicely worn under
clothing and completely hidden under shoes. Passers may require an unexpected amount of understanding,
patience and empathetic support from health care professionals because of strong emotional reactions that are
not only triggered by the impending public nature of their new disability, but also by memories of past poliorelated experiences. [3] When their disability progresses from mild to moderate, they become undeniably
disabled for the first time. This can be a harsh reality for them to finally face, accept, and adapt to.
Minimizers are Post-Polio people who have had a moderate disability that was always apparent to themselves
and to others. They have coped with polio's first effects by minimizing the negative and accentuating the
positive. Minimizers may say, "So what if I use braces and crutches and I can't walk in a normal fashion, look at
all the other things I can do." Minimizers have adapted by de-emphasizing physical pain, deformity, and
functional shortcomings. Many have pursued intellectual vocations and avocations in place of more physical or
athletic activities. They often have been high achievers who have pushed themselves to their limits. Minimizers
have learned how to tune out their bodies in order to ignore physical imperfections, a process called "devaluing
physique". [4] This practical approach to living with an obvious physical disability has often been helpful for
effective coping in a society which emphasizes physical beauty and prowess. However, Minimizers are often so
adept at this form of denial that they recognize polio's late effects only when physical symptoms become
unbearable and insurmountable. In order to survive and function at peak capacity they may have learned to use
minimizing as a defense mechanism to such an extent that they are quire insensitive to their own pain, sadness,
weakness, and anger. This perception can occasionally generalize to become an insensitivity to similar
conditions and feelings in other people, including persons with a more severe disability.
When asked to respond to the survey statement, "I feel uncomfortable around other disabled people,"
Minimizers endorsed it more than the other groups. We found that they often had negative attitudes about
severely disabled individuals as a group, particularly wheelchair-users. Therefore, they may feel that to
personally begin using a wheelchair signals joining a social group that they have previously devalued and/or
implies defeat, helplessness, and not fighting vigorously enough against polio's disabling effects.
Minimizers sometimes admit to difficulty being socially linked with someone in a wheelchair because the very
association might somehow generate their own need to use one. It is useful for professionals to recognize these
phobic-like reactions when they occur and employ techniques for helping Minimizers change their perceptions
of wheelchairs and wheelchair-users. Indeed, these Post-Polio patients are the most likely to physically benefit
from beginning to use a wheelchair. Minimizers may have difficulty verbally describing new physical
symptoms because they are skilled at ignoring and/or denying such problems.
They need coaching and encouragement to fully focus on their body sensations and reactions and to become
what might be called "wise hypochondriacs." Health care providers must listen closely to Minimizers for the
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slightest mention of new medical problems and give them permission to elaborate. Minimizers most commonly
feel guilty about causing others, including health care professionals, inconvenience related to their new
disabilities. Additionally, they are likely to have intense angry feelings about having to deal with new
disabilities and re-rehabilitation. [5]
In spite of many negative emotional reactions, Minimizers know how to set goals and achieve them with
persistence and determination. The astute health care professional will encourage and help empower the
Minimizer to use these qualities to re-focus on what is important in life; to take another look at how to be
successful; to set new goals and achieve them in new ways. Health care professionals must be patient in helping
Minimizers work through understandable resistance, fears, and anger with re-rehabilitation. They must respect,
remember, and sometimes remind Minimizers that they are experienced copers who have a well-proven
capacity to adapt effectively.
Identifiers are Post-Polio people who have usually been sufficiently disabled since their acute polio to require
wheelchairs for mobility. They have needed to more fully integrate their disability into their self- image in order
to create successful and meaningful lives. Through identifying with others having physical disabilities, they
have gained the strength to tolerate social prejudices and architectural barriers. Not surprisingly, many became
disabled rights activists and helped start the independent living movement. Among the three groups sampled
through the attitudes survey, Identifiers most strongly endorse the statement, "high achievement is a
requirement for survival as a disabled person." They also most intensely believed that taking an active role in
the disabled rights movement was necessary to their future well-being in society, and that fully acknowledging
their disability will help them cope with it more effectively.
With the onset of polio's late effects many Identifiers confront the loss of their independence. The smallest
functional forfeiture can be extremely distressing to a person who has been chronically severely disabled. If
breathing function becomes significantly impaired, death may be a realistic threat. For Identifiers who have had
to work diligently to learn to feed themselves and perform other simple self- care activities, independence in
daily living activities may be one of the most important accomplishments of their lives.
Therefore, if post- polio sequelae threaten a decline in strength, they can be expected to appear extremely
distressed. Effective helping professionals need to anticipate the Identifier's concerns and recognize that their
intense interest in autonomy and control of their environment is not pathologic. Identifiers have needed to
develop a heightened concern about physical independence and about personal choice with how required help is
given in order to attain high self-esteem and survive with their severe disability. When their freedom to control
their life, activities is threatened by new physical limitation or even by temporary dependency imposed by a
hospital setting, Identifiers may experience a threat to their whole life and purpose for living. This reaction
often leaves Identifiers vulnerable to other's false perceptions of them as being overly controlling, difficult, and
demanding people. In reality, they simply know what they need and are not too timid to ask for it. The informed
health care professional will accept this and will do everything possible to let them continue to feel, and actually
be, in charge of what happens to them.
Passers, Minimizers and Identifiers each adopted a characteristic coping style in the past that worked to create
some of our generation's most successful and resilient survivors of physically disabling illness. The onset of
new Post-Polio problems can present a challenge to their previously successful methods of coping and create
significant emotional distress and pain. Health care professionals need to be aware of polio survivors' typical
past coping styles and of their need to employ different tactics for coping during the re-rehabilitation process.
They can point out to polio survivors that it is possible to find opportunity in their time of change. Passers can
"come out of the closet", relax and enjoy a little more freedom with their very acceptable natural physiques and
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identities. Minimizers can also be empowered to live life with a greater sense of wholeness through more fully
recognizing, accepting, and integrating all aspects of their bodies. By relinquishing their struggle for physical
independence and accepting new personal and technological assistance, Identifiers can gain the time and energy
to develop new pursuits and cultivate other realms of interest. It is in this honest and supportive spirit of healthy
transition that successful re-rehabilitation can occur for the ever-adapting group of polio survivors.
REFERENCES
[1] Maynard F: Late Effects of Polio Create Large Demand for Re-rehabilitation. Rehabil Rep 1986;2:2-3.
[2] Davis F: Passage Through Crisis. Indianapolis, The Bobbs-Merrill Co., Inc. 1963.
[3] Backman M: The Post-Polio Patient: Psychological Issues. J Rehabil 1987;53:4:23-26.
[4] Frick N, Bruno R: Post-Polio Sequelae: Physiological and Psychological Overview. Rehabil Lit 1986;47
(5& 6):106-111.
[5] Roller S: Post Polio Memorandum. Polio Perspectives 1987;2:3:1-2. (Available through The Brandon
Township Public Library, Post-Polio Collection, 476 Mill Street, P.O. Box 489, Ortonville, MI 48462)
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Dear Pain;
First off, this should be sent directly to your "complaint" department, because I have
some major "bones to pick" with regard to the way I have been treated and despite
numerous attempts to contact your customer service department, little has been resolved.
On the one hand, some would say you are to be commended because you have been quite
consistent over the years, we've done business together, but let me tell you, I would add
that you've exceeded any previous notions I may have held about the "product" in
question.
Are you aware of the power you have to completely turn another's life around, inside and
out, sideways, backwards? Do you meet with your colleagues, depression, sadness,
anxiety, and devise more ways to torment your "victims"? Oh, sorry you must think of us
as "customers".
Did it ever occur to you that most folks, were it in their power would gladly in a heartbeat
put you completely out of business for all eternity?
I would lead a national campaign to do so, if you would consider allowing me a break in
the action long enough to pursue such a worthwhile endeavor.
But as it is now, most if not all my energy revolves around "survival" and that is a fulltime job thanks to the likes of 'you',
I do not expect any response as I realize you most likely gained as much pleasure from
this litany as you do when you dispense your daily doses. Many others I know share my
displeasure and disdain over your existence in our world.
May someone far stronger than I, find the way to destroy you one day so that we all can
live, love, and again contribute and have renewed purpose and a greater quality of life.
signed,
unthankfully yours,
P.S. no need to sign my name, you are fully aware of who I am for we have "spoken"
often, have we not?
By Donna M. Kidner February 2011
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Polio Above the Neck
with Susan Perlman, M.D., Reported by Mary Clarke Atwood
Rancho Los Amigos Post-Polio Support Group Newsletter - April 2000
Editorial assistance by V. Duboucheron, S. Perlman
Neurologist Dr. Susan Perlman is the Director of the Post-Polio Clinic at the University of California, Los Angeles (UCLA)
Medical Center. She is part of a team approach to the treatment of Post-Polio Syndrome (PPS). In addition to directing the Polio
Clinic, Dr. Perlman also serves as Associate Clinical Professor of Neurology, and Director of Neurogenetics Clinic, UCLA.
This report is based upon Neurologist Susan Perlman's talk to the Post-Polio Support Group of Orange County, CA in May
1999. In addition to her responsibilities as Director of the UCLA Post-Polio Clinic, Dr. Perlman also serves at the University of
California-Los Angeles (UCLA) as Associate Clinical Professor of Neurology, and Director of the Neurogenetics Clinic.

Previously much attention has been given to Post-Polio problems involving the limbs – a weak leg,
fatiguing arms, etc. These manifestations of Post-Polio Syndrome (PPS) occur in people who had
spinal poliomyelitis - the acute infection that affected anterior horn cells in the spinal cord
segmentally.
People who had nonparalytic polio, by definition had polioencephalitis. They had involvement of
those brain areas above the spinal cord, and could well have had poliovirus changes in the
brainstem (bulbar polio). So breathing and swallowing problems may be present even in people
who ostensibly had nonparalytic polio and also in others who may have no complaints about their
legs or arms. This report focuses on the problems of bulbar polio and other problems that are now
manifested in people who have PPS. The cause of these problems is polio damage that occurred in
the upper cervical spine and upward. Bulbar is defined as polio involvement of the motor nerves in
the brainstem.

Early Studies
Polio autopsy reports following the epidemics of the 1940s and 1950s showed signs of acute polio
infection throughout the body; it was not just restricted to the spinal cord. There were changes
found in upper motor neuron pathways and there were changes found in central brain structures that
control alertness, central fatigue, and autonomic functions such as temperature regulation, etc.
There were also many changes seen in the brainstem itself.
Probably greater than 90% of a polio survivor's motor neurons were somehow affected during the
acute stage and had some damage, even if not paralytic. Autopsy studies have shown that during
the acute attack as few as 3 or 4% of the motor neurons remained intact.
There are not many polio survivors seen now who had severe residual effects from the acute bulbar
polio infection. This is probably because when there is a 50% loss of the motor neurons that control
breathing or swallowing, a person is going to be in serious trouble. Many did not survive the acute
infection. Those who survived bulbar polio truly are survivors, said Dr. Perlman.

Respiratory Problems
There are some people who had only mild breathing weakness with the original polio, (chest wall
weakness or a little diaphragmatic weakness) but their breathing centers in the brainstem were
actually intact. People who had true bulbar polio had involvement that didn't trigger breathing they needed to be assisted until those centers came back. So, when looking at Post-Polio breathing
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problems, people who had primary muscular manifestations should be included along with those
who had bulbar polio.
In other parts of the body such as arms and legs, surviving motor neurons remodeled and adopted
the injured or orphaned ones in order to take over function. However, this was not as common in
the brain and brainstem. Since the brainstem has less plasticity and flexibility, it was harder for
remodeling to occur to the nerves of the pharyngeal muscles and to those of the upper part of the
esophagus. For years, many survivors have been using compensatory strategies, such as swallowing
on the other side of their throat. Those who had residual problems such as vocal cord paralysis may
also have been able to compensate for this. But when the muscles on the "good" side of their throat
begin to weaken, they become aware of a "new" problem in that area.
Muscles that control breathing and swallowing are the same groups of muscles that are involved
with speech, to some extent. These groups of muscles are located in the throat. So, people with PPS
who are having problems with swallowing, breathing, or shortness of breath during activities of
daily living, might also complain of speech problems. Although facial, jaw, and throat muscles are
controlled in the brain stem, they have rarely been thought of in connection with polio.
Are people who had bulbar polio going to be having increasing bulbar dysfunction?
The following criteria are used to determine increasing bulbar problems:
1. Severity of residual disability
2. Residual bulbar or respiratory signs
3. Later age at onset of acute polio (past age 10)
4. (Possibly) recent falls or injuries; or surgical procedures in the pharyngeal area; or weight
gain, because it puts more pressure on the diaphragm and pharyngeal area.
SAFETY FACTORS: Fortunately, our bodies have several safety factors to assure that breathing
muscles meet our oxygen and carbon dioxide demands. The primary muscle for breathing is the
diaphragm and the secondary breathing muscles are the external intercostals (the muscles between
the ribs). So, if a person has a fatigable diaphragm that tires out by the end of the day, the
intercostals will kick in and the person will begin breathing from the chest. There are also
accessory respiratory muscles that help lift the chest from the shoulders.
With Post-Polio breathing problems, part of the problem is going to be muscular. There may be a
diaphragm or secondary assistive muscles not kicking in as well as they should. There can also be
central (brain) changes contributing to this, such as decreased respiratory drive, if those centers
were affected originally. There may be changes in the chemo-receptors: perhaps the sensors are not
sensing carbon dioxide (CO2) buildup as sensitively as before.
Scoliosis can also cause restriction of breathing. A person who has a scoliotic spine cannot expand
his chest as well so he under breathes because of it. If scoliosis is getting worse as a Post-Polio
symptom, it's going to make that aspect worse and will interfere with breathing.
When doctors are looking at respiratory problems of PPS patients, they should look at not only
peripheral problems and muscular problems, but also central dysregulation of breathing as well. All
these factors are addressed at the UCLA sleep lab, directed by Dr. Frisca Yan-Go.
Sleep Disorders of PPS - Frisca Yan-Go, M.D.

Recent Findings
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Dr. Perlman cited a report ("Epidemiology of the Post-Polio Syndrome" by J. Ramlow, et
al. American Journal of Epidemiology, October 1, 1992) that involved 77 subjects with
nonparalytic polio and 474 subjects with paralytic polio. A change in breathing was observed in
10% of the nonparalytic subjects and in 12% of the paralytic ones. Swallowing problems were
noted in 6% of the nonparalytic subjects and in 7% of the paralytic ones.
Epidemiology of the Post-Polio Syndrome {Abstract}
In the larger ongoing studies at polio centers such as Mayo Clinic, Rancho Los Amigos, and centers
in Canada, possibly as many as 40% of the people with PPS are having new respiratory complaints.
(About 80% of PPS patients complain about fatigue.)
Another study of 74 polio survivors who were having shortness of breath found two good
measuring devices for patients with increasing respiratory problems:
1. Forced expiration (a pulmonary function test) can be a very helpful monitor. This test shows
how hard it is for a person with PPS to breathe out and it requires the use of some of the
intercostal muscles and the abdominal muscles. Dr. Perlman recommends this test every year
or so for her patients who have significant breathing complaints.
2. Monitoring CO2 levels in the blood is another good measuring device. The question is not
how much oxygen is a person inhaling, but how much CO2 is a person retaining? Is a patient
not breathing fast enough? Is the person fatiguing so that he cannot ventilate? It is the
amount of ventilation a person gets that clears the CO2. So, if you are ventilating less
efficiently, your CO2 levels are going to go up slowly.
For patients at risk, these researchers felt that anything that was in danger of happening could be
detected by measuring maximum expiratory pressure and carbon dioxide levels on a regular basis.
Swedish research on cardio-respiratory parameters in PPS patients found a significant incidence of
deconditioning. This goes back to the old thought that everybody should be doing some exercise.
Dr. Perlman says doctors are no longer saying people with PPS should do no exercise; some
exercise, conditioning or aerobic exercise, is important. Survivors can improve heart function,
circulation, and breathing to some extent by doing something that increases the heart rate. These
researchers suggested increasing the heart rate to 70% of maximum by using a pool or other
equipment. They felt these were tolerable levels for their PPS patients.
Researchers in Toronto looked at 3 areas of muscles, (respiratory, diaphragm, chest wall), bulbar
symptoms, the control rate, and scoliosis. They found that the control panel in the brainstem was
the least important of the group. These people were having problems because of the diaphragm,
chest wall fatigue, or due to progressing scoliosis.
A few of Dr. Perlman's patients have experienced increased breathing problems at higher altitudes.
Adjustments can be made so those patients can travel at higher altitudes and not feel short of breath
all the time.

Swallowing
The motor neurons that control swallowing are located in the brainstem. In order to have an
effective swallow, groups of muscles are used to ensure that the food is chewed, forms into a bolus,
and goes down properly. The swallowing center coordinates other activities related to swallowing:
chewing, licking, gagging, coughing, sneezing, vomiting, belching, and breathing to some extent
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(when a person is swallowing, he doesn't breathe). It is hard to eat or swallow at the same time as
breathing, because the two groups of muscles and nerves are competing against each other.
There are at least a dozen places in the body where a Post-Polio patient who had some pharyngeal
problems or brainstem related swallowing problems could begin to have trouble now with
swallowing – either in the steps or in the sequence of swallowing. For example, people who have
weakness in the jaw muscle as a complication of PPS will find it hard to chew when fatigued. Or
people who have a weak soft palette will find that food is slipping into their throat before it is fully
chewed and food or drink - especially drink - may be coming out their nose.
Swallowing problems have been identified in recent studies. However, it is rare to see a PPS patient
who is having constant choking. Most people can think about it and use their conscious mind to
control what is going on, thereby preventing swallowing problems from occurring. Any part of the
gastro-intestinal tract - from the mouth all the way to the bottom - could be slowed, weakened, or
not working properly due to PPS. But don't assume that every symptom a polio survivor gets is due
to PPS.
Although common pathways are used for breathing and swallowing, not everyone who has
swallowing problems has breathing problems and not everyone who has breathing problems has
swallowing problems. Bulbar muscles can slowly dysfunction and there can be silent swallowing
problems. In a 1991 swallowing study by Dalakas he concluded "…in bulbar neurons there is a
slowly progressive deterioration similar to that in the muscles of the limbs."

Blood Pressure and/or Variable Heart Rate
Can high or low blood pressure be a result of polio and PPS?
Can variable pulse rate be made worse, not because of heart disease, but because of Post-Polio
symptoms affecting the area?
The average internist may be hard pressed to believe it possible for polio to be related to current
blood pressure or pulse rate problems. However, vaso-motor centers that control blood pressure and
pulse rate are located in the medulla (in the lower brainstem) and also in the autonomic area of the
brain. Since polio damage has been seen in the brain and in the brainstem, this is an area that needs
further study.
As we understand what was involved in acute polio and the amount of brain that was involved,
recovered motor neurons that might have looked quite complete on the surface could actually be
functioning on very shaky ground. "The majority of motor neurons, in whatever region the
poliovirus got to, were probably affected in some way or another", said Dr. Perlman.

To Contact UCLA Post-Polio Clinic:
Dr. Susan Perlman
300 UCLA Medical Plaza, Suite B200
Los Angeles, CA 90024-6975
Phone 310-794-1195
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Excerpt from the
Handbook on the Late Effects of Poliomyelitis for Physicians
and Survivors©

Cold Intolerance
Many polio survivors report that their feet have always been cold to the touch, their skin a
purplish color. As they age, their limbs become more sensitive to pain as the temperature
decreases (Owen, 1985). When polio survivors were cooled in the laboratory from 86º F to
68º F, motor nerves functioned as if they were at 50º F, and survivors lost 75% of their
hand muscle strength (Bruno et al., 1985).
The body's thermostat, the area of the brain that causes blood vessels to contract, and the
hypothalmus, the part that controls the body's inner environment, may have been affected
during the original poliovirus infection. Also affected were sympathetic motor nerves in the
spinal cord that send the message to the capillaries of the skin to contract when it is
cold (Bodian, 1949). Consequently, as the outside temperature drops, the capillaries do not
contract and warm blood flows to the surface of the skin resulting in excessive loss of heat
and cooling of the limbs. When the limbs cool, veins narrow, trapping venous (blue) blood
in the capillaries. This causes the feet to look blue. The motor nerves of cold limbs
conduct more slowly; the muscles contract less efficiently. Cold also chills tendons and
ligaments (like putting a rubber band in the freezer), making them stiff and movement of
weak muscles more difficult.
Blood vessels do exactly the opposite of what they do in the cold during a hot bath. Heat
causes the arteries to relax, and oxygenated (red) blood rushes to the skin. It becomes
bright red. Survivors are advised to be cautious when getting out of the bathtub because
blood can suddenly pool in the legs and can cause a drop-in blood pressure resulting in
dizziness or even fainting (Bruno, 1996). Chronic pooling of blood in the legs causes foot
swelling (see Foot Swelling) and increases with age.
Other recommendations related to cold intolerance include: dress as if it were 20º F
colder, dress in layers and wear heat-retaining socks or undergarments made of
polypropylene (e.g., GortexT or ThinsulateT) or wool, and put on clothes immediately after
showering when the skin is warm. Electromyograms (see Electromyography) or nerve
conduction tests must be performed in a room that is at least 75º F to prevent abnormal
readings, and limbs should be warmed as needed before testing (Maynard, 1985). Heated
blankets may be necessary in the recovery room after surgery (Bruno, 1996).
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Hypoglycemia Diet
Post-Polio Institute
The most recent research at The Post-Polio Institute has shown that polio survivors with fatigue
have slowed brain waves, reduced levels of brain activating hormones and a significantly
decreased ability to think of words they want to say, pay attention and concentrate. Dr. Susan
Creange has discovered that polio survivors with blood sugar levels in the low normal range
have as much difficulty paying attention and concentrating as do diabetics with extremely low
blood sugars as a result of their taking too much insulin. Polio survivors often have a "Type A"
diet, drinking three cups of coffee for breakfast, not having lunch and eating cold pizza for
dinner. The Post-Polio Institute "Hypoglycemia" Diet, recommending about 16 grams of protein
at breakfast as a long-lasting energy source, has been found to reduce many of the symptoms of
post-polio fatigue.
Protein-Rich BREAKFAST FOODS
Food

Protein grams

Fat grams

Cottage Cheese (Lite)(1 cup)

28

2.3

Egg McMuffin

17

32

Salmon (3 oz)

17

5.4

Yogurt (8 oz)

12

4

Tofu

10

5.9

Swiss Cheese (1 oz)

8.1

7.8

Milk (8 oz)

8.1

4.7

Lite 'n' Lively Cheese (1 oz)

6.4

4.3

Egg: Hard Boiled

6.1

5.6

6

1.4

Bacon (3 strips)

5.8

9.4

Quaker Life

5.2

1.8

Egg Beaters (1/4 cup)

5

0

Peanut Butter (1 TBS)

4.6

8.2

English Muffin

4.5

1.1

Oatmeal (1 package)

4.4

1.7

Cheerios (1 o cups = 1oz)

4.3

1.8

Egg White

3.4

0

Shredded Wheat (1 oz)

3.1

0.6

Cream Cheese (Lite) (1 oz)

2.9

4.7

Total (1 cup)

2.8

0.6

Coffee?

0.1

0

Bagel
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POWER BREAKFASTS for Polio Survivors
A 150 pound person needs 70 grams of protein per day . . .
Polio survivors need protein in the morning for long-lasting energy . . .
So, how about getting 25% of your daily protein need met at breakfast?
12 minute breakfast:

2 hard boiled eggs (12 g) and an English Muffin (4.5 g)

8 minute breakfast:

3 scrambled egg whites (10 g) and a bagel (6 g)

6 minute breakfast:

Toasted bagel (6 g), lite cream cheese (6 g) and 1/2 glass 2% milk (4
g)

4 minute breakfast:

Yogurt (12 g) and 1 oz of low-fat cheese (6 g)

2 minute breakfast:

1/2 cup low-fat cottage cheese (14 g)

CHECK WITH YOUR DOCTOR BEFORE CHANGING OR STARTING ANY DIET!
Dr. Susan J. Creange

Post-Doctoral Fellow
The Post-Polio Institute
Englewood Hospital and Medical Center
Englewood, New Jersey 07631

Dr. Richard L. Bruno

Director, The Post-Polio Institute
Phone: (201) 894-3724 Toll Free: 1-877-POST-POLIO
PPSENG@AOL.COM
http://members.aol.com/harvestctr/pps/polio.html
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